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PREFACE

The study reported here was undertaken to find and
resolve problems in the repair parts supply system that
had led to widespread lack of confidence in the system's
ability to provide needed parts. The report of the Tank
Forces Management Study led by LTG Kalergis had findings
in several sections related to repair parts:

LOGISTICS ~ "The current system of
providing repair parts is marginally
adequate in peacetime. It is doubtful
that it can provide responsive support
to wartime armor operations." (Kalergis,
et al., 1977, p 3-14) "Confidence in the
logistical system is at a low level"

(p 3-45).

TRAINING - "Entry Level Training for PLL
and TAMMS Clerks is too general and does
not produce personnel technically gualified
for their initial entry duties." (p 4-11)

MG Hill, a recent Deputy Commander of the III Corps,
Fort Hood, TX, concluded after reviewing many problems
that he perceived in the repair parts supply system that
"the alternative to the corrective action suggested will
be to observe a rapid deterioration, due to lack of spare

parts, in the combat power of our force when committed to
battle." (Hill, 1979)

With concerns such as these in mind, the Supply Branch,
Supply and Maintenance Policy Division of DA ODCSLOG
conducted a review to determine if ongoing studies would
resolve the problems attributed to the repair parts
supply system. The review concluded that most of the
problems were related to human performance issues that
would not be addressed by the ongoing studies. The US
Army Human Engineering Laboratory was asked in March, 1978,
to evaluate the validity of the human performance related
design aspects of the repair parts supply system.

The normal mission of the US Army Human Engineering
Laboratory (HEL) is to conduct basic and applied research
in human factors engineering and to provide direct design
support to all materiel developinent programs sponsored
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by DARCOM. As the proposed repair parts study was not
within the understood Laboratory mission, it was conducted
under the auspices of the Army Study Program (AR 5-5).

The agency and individual representation on the Study
Advisory Group (SAG) is shown in Table A. Table B summarizes
the schedules and agenda of the meetings of the SAG.

This report gives a description of the methods used
in the review of the human factors aspects of the
retail repair parts supply system, and presents the
findings and recommendations.
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TABLE B ~ SAG SCHEDULE AND AGENDA

SAG I - 10 Aug 1978

- Review study plan

- Review selection of CONUS study sites

- Review scope of the man-system simulation
- Present tentative SAG schedule

SAG II - 11 Oct 1978

- Summary of observation visits |
- CONUS data collection plans !
- Study schedule :
- Simulation progress i

SAG III - 4 Jan 1979 a

- The man-system model {
- Issues raised in the preliminary analysis 1
- Review of data collection plans

SAG IV - 2 Apr 1979

- Preliminary results of CONUS data reduction
- USAREUR data collection plans

SAG V -~ 2 Jul 1979

- Present CONUS data

- Present preliminary USAREUR data

- Discuss preliminary findings

- Discuss further analysis and study plans

SAG VI - 30 Aug 1979

- Present preliminary recommendations

SAG VII - 14 Nov 19%79

1 - Present final report




SUMMARY

repair parts supply system was motivated in part by the
report of the Tank Forces Management Study that found

the repair parts system provided only marginal support in
peacetime and was not likely to provide adequate support

in war. Along with the expressed concerns of senior field
commanders, this caused the ODCSLOG to undertake a review of :
ongoing studies related to identified problems. The review 5
suggested that the majority of the problems not being addressed '
were related to human performance problems.

This review of the human performance problems in the i
i

The study which began in July, 1978, has included visits
to 83 company/battery/troop PLLs, 10 divisions, 7 major
non-divisional units, and 3 USAR units. During these visits,
operations were observed, time studies of PLL clerks were
performed, data on supply response time were taken from PLL
document registers, structured interviews were conducted with
PLL clerks, motor sergeants, motor officers, and supply support
activity personnel, and other objective data elements on opera-
tions performance were gathered where available.

The principal findings at the using unit level were:
(1) PLL performance is uneven.

(2) The PLL doctrine and procedures do not form an
integrated job, making the work overly complicated.

(3) Substantial improvements can be made in AIT training
for PLL clerks.

(4) The selection criteria for the PLL clerk MOS is
too low for the degree of supervision, responsibility,
complexity, and breadth of studies compared with other MOSs.

(5) The supervision of PLL is usually inadequate.

(6) There is no PLL performance feedback, making
supervision and management difficult.

At the Supply Support Activity (SSA) level, there were five
principal findings:

(1) The supply performance of SSAs, especially division
SSAs, is less than desired.

vii h




(2) The doctrine and procedures for divisional SSAs {
are function or process oriented and do not form a coherent
series of integrated jobs. This causes the procedures to
appear overly complicated.

(3) Divisional and non-divisional SSAs are lacking in 3
technical management and supervisory expertise either through ;
inadequate personnel authorizations or insufficient experience ;
and training of senior personnel on hand.

(4) Improvements in SSA management can be made by
providing management information related to day-to-day
operations.

(5) The current state of the supply section of
most forward support companies is not consistent with
their anticipated peace and wartime functions.

Recommendations are made that meet these findings and
other identified human performance problems. Proposals
for improvement are given in the areas of doctrine and
procedures, supervision and management, selection, training,
and mobility.

The conclusion of the study is that the retail repair

parts system, as it and its ancillary systems exist in
1978-1979, is too complicated for the soldiers using it. Since 7
its development and fielding in the mid-1960s, the DLOGS system b
has been adapted to an IBM computer, had the special supply
procedure of QSS added, had its principal managers moved from
the divisional maintenance battalion to the DMMC away from the
assets being managed, and has gradually moved from a relatively
unrestrained monetary resource situation to an environment
where each unit is charged for its Class IX supplies by a
separate but interconnected automated system. Through the same
period in which these technical changes were taking place, the
user population has changed with the cessation of the draft and
the shrinkage of the Army, affecting enlisted and officer
accessions. While there may have been a gap between average
soldiers abilities and the minimum human ability requirements
of the early DLOGS, the gap was bridged initially with selection
of exceptionally capable personnel for key positions. Since
the early 1970s however, the gap between human ability on '
hand and that required has increased markedly. It is the
function of the recommendations presented in this report

to narrow this gap by eliminating the more complex
manifestations of the system and by improving through

selection and training the capabilities of the officers

nd enlisted personnel expected to perform the operations.
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I. INTRODUCTION

A. STUDY OBJECTIVES

The general objective of the human factors review of the
repair parts supply system is to resolve for the DA DCSLOG
the human performance related problems in the retail repair
parts supply system. That is, the study was to determine if :
the repair parts supply system was compatible to soldier ;
capabilities, if it is valid in human capability or perfor-
mance terms, and if found wanting, to make recommendations
for resolution of the problems. Organizationally, the scope
of the study was retail supply of repair parts in using units,
i.e., rifle companies, tank companies, through corps level
repair parts management. In human factors terms, the study
had no limits in scope being concerned with selection, training,
and organization of personnel manning the system, and the
personnel to software and hardware interfaces. The emphases
within this broad study scope was on problems of combat bat-
talions as opposed to combat service support battalions. Equal
weight was given to division and non-divisional units. The
one area ultimately excluded from the study was aviation
units. The specific objectives listed in Table I-1 are given
to show the detail and scope expected of the study.

B. ASSUMPTIONS

Several assumptions were made implicity at the beginning
of the study. From all of the intensity and emotionalism
concerning the nature and extent of problems portrayed by
field commanders and doctrinal agencies, it was clear that
the repair parts supply system had real and significant
problems. Performance of the system was not judged satis-
factory by senior managers. By the same token, it was assumed
that the system was functioning to some degree and the system
must have some positive attributes. Even if a new system was
proved to be needed to overcome fatal faults of the current
system, the shortcomings of the existing system should be
defined in human, software, or hardware performance terms
so that these design deficiencies could be avoided by the
engineers of the replacement system. It was fundamentally

assumed that the repair parts system must work in war as it
does in peace.




Table I-1. Specific Objectives Given
to Demonstrate the Scope of the

. Study

-Are Supply References (AMDF, TMs, TCs, Catalogs) too complex?
-Are procedures and formats too complex for soldiers?

-Can supply and status requests be simplified to expedite
processing and prevent loss of documents? g
-Are there too many supply sources (SSSC, QSS, DX, DSU)?

-Is the man-ADPE interface appropriate?

-Is ADP software timely and interpretable?

~Are repair parts personnel properly trained and assigned?

P .- Je—.
D e e S it

-Might women repair parts personnel perform better than men?
-Would reorganization improve morale and performance?
-Is additional mechanization needed?

-Does managerial intervention degrade PLL and ASL personnel

performance?




In setting the orientation of the study, it was felt
that the effort would be better if it focused on collection
of guantitative data rather than reliance on qualitative
data, i.e., opinions of users, systems personnel, and
managers, even if all of the data that was collected was
not directly applicable to what would materialize as human
performance problem areas. It was also apparent that the
number of individuals and units studied had to be large
enough to assure that the resulting definition of problems
with those of the repair parts system and not of individual
unit personalities. Finally, data collected must be used
for purposes of this study only and not used by managers
for corrective action for any particular unit or units.

C. DEFINITIONS

Throughout this report, "system" is meant to include
the men and women, doctrine, computer hardware, and
computer software used in the retail repair parts supply
process. Doctrine includes documentation of automated
procedures, regulations, field and technical manuals,
and training material and textbooks.

D. STUDY METHODS

Only one member of the study team had any previous ex-
perience in repair parts supply. So after the 5 July 78
initiation of the study. several weeks were spent studying
the doctrine concerning mission, organizations, and pro-
cedures of the repair parts supply. This reading focused
on AR 710-2, Materiel Management for Using Units, Support
Unit, and Installations, 1in'the Army and on the TM 38-L22-15
series, Functional Users Manual for Division Logistics Systems
(DLOGS) (June 78) and Quartermaster School text for the PLL
portion of the 76D10 AIT (Advanced Individual Training) course.
A search was also made of the military journals for articles
describing developments or problems in the repair parts supply
systems. Following this learning phase, visits were made to
several installations in CONUS to learn what people actually
working in the system perceived to be the problem. These
observation visits were made to the 9th Infantry Division,
Fort Carson, CO, the 3rd Armored Cavalry Regiment, Fort Bliss,
TX, the 9th Infantry Division, Fort Lewis, WA; the III Corps,
Fort Hood, TX; and the 194th Armored Brigade, Fort Knox, KY.
During these two- or three-day visits, interviews were held
with PLL clerks, motor sergeants, and motor officers in
line battalions; NCOs and warehousemen in tech supply
offices; NCOs, supply warrant officers, and commissioned
officers in division materiel management center Class IX
sections, and other logistics staff officers and commanders.




The purpose of these visits was to gain a working familiarity
and knowledge with the procedures used in TOE units as opposed
to those outlined in doctrine, and to question the personnel
involved in the system about their perceptions of problems
and the relative importance of the various problems.

The experience of the observation visits was used to
structure the data collection plan to be used in CONUS
units. As indicated in the study schedule outline of
Table I-2, visits were made for data collection during early

CY79. The 4th Infantry Division, 3rd Armored Cavalry Regiment,

and III Corps were each visited for two weeks with a team
of 9 persons. At each site, approximately half of the

team concentrated on study of PLL clerks and using unit
practices with the remainder of the team studying the repair
parts procedures in the supply support activities.

Having gained a good understanding of the procedures
of the repair parts system, a data collection visit to
USAREUR was made both to increase the size of the sample
of divisions and major non-divisional units and to study
the effects on repair parts procedures of the geographic
dispersion of units in USAREUR compared to that in CONUS.
In USAREUR, each of the four full divisions was visited
for two or three days with a team of 8, half working in
a line battalion and the other half at the DMMC and TSO.
Four non-divisional units were visited for two days each.
On return from USAREUR, analysis of the CONUS data continued
and analysis of the USAREUR data began. Details of the
data collection methods are given in later sections.

A summary of the number of units visited for observation
or data collection is given in Table I-3. A list of the
major units and dates of visits is given in Table I-4.

E. THE STUDY TEAM

The study team included individuals having graduate
education or experience in industrial engineering, human
factors engineering, mathematics, experimental psychology,
social psychology, and computer systems design. One of
the team members was a retired Quartermaster Officer,
and two others were or had been ordnance and medical service
corps reserve officers. Through the period of the study,

a total of 12 professionals made significant contributions.




Table I-3. Sizes of the Observation and

Data Collection Samples,

Data
Observed Collected Total¥*
PLL 45 47 86
Divisional SSA 6 7 10
Non-Divisional Ssa 3 5 7
USAR 3 ~ 3

*Total unique sample, i.e., some units were visited
both for observation and later for data collection.
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Table I-2. Outline of the Approximate Study Schedule

g e e e

Jul-Aug Study of Doctrine

Aug-Oct Observation Visits

Nov-Dec Analysis and Preparation for Data

Collection

Jan-Mar Data Collection in CONUS

Apr-May Data Collection in USAREUR

Jun-Jul Data Analysis

Aug-Sep Development of Recommendations




F. ORGANIZATION OF THE REPORT

Through chapters on unit level. and division and non-
division SSA analysis, detailed analysis of aspects of the
problems are presented, data collection methods are described,
and the results and conclusions described. Following these
chapters, recommendations for PLL, SSA, Corps, and general
policy are given.,




II. UNIT LEVEL ANALYSIS

A, THE SITUATION AT THE UNIT LEVEL

The PLL Clerk. Using units such as tank companies, and
mechanized rifle companies are authorized to maintain a small
stockage of repair parts within their organizational maintenance
section. Generally, these sections are led by a motor sergeant
and consist of six or more organizational mechanics and recovery
specialists, a PLL clerk, and a TAMMS clerk. PLL stands for
prescribed load list which is a unique title of the listing of
the repair parts authorized for stockage for a particular unit.
In use, PLL refers to the list, to the actual stock maintained
and to all of the repair parts procedures for using units.

PLL clerk is the title of the individual who requests

repair parts, maintains a stockage, keeps the supply record,

and distributes the repair parts to mechanics vehicle crews,

and others. The TAMMS clerk is responsible for maintaining the
maintenance records of vehicles and other major end items that
are the responsibility of the organizational maintenance section
(TAMMS is The Army Maintenance Management System). Both the

PLL and TAMMS clerks have the MOS 76D10, Materiel Supplyman.

The section supervisor, the motor sergeant, is a 63C40 and all
of the mechanics in this section are in career management

field 63. The organizational maintenance section is responsible
for diagnosis of vehicle problems, performance of simple repairs,
exchange of major components, performance of services such as
0il changes and lubrications, and technical guidance to vehicle
drivers and crews in operator maintenance for the 25 or

more wheel and tracked vehicles in the mechanized companies.

In the chain of command, the motor sergeant reports to a

motor officer who is a LT designated to perform the duty by

the company commander; very often it is the company executive
officer. The motor officer typically has the MOS of the combat
arm of the unit. The motor officer is supervised directly by
the company commander, but his work is coordinated closely with
the battalion motor officer who in turn reports to the battalion
commander. The battalion S4 is rarely involved in day-to-day
maintenance operations.

Publicized Problems. The LTG Kalergis Report (1977)
and other sources alleged that the repair parts system in
using units had many problems: PLL clerks were not well
trained and were not able to accomplish their jobs, the
DLOGS procedures were complex and too difficult for unit
personnel to follow, the DLOGS and other supply references
were written at such a level that made it difficult for
using unit personnel to read, supervision of the PLL clerks




was inadequate because of ill-trained motor sergeants,
accounting for parts in units was not acceptable, and

many unit motor sergeants obtained a majority of their
required parts from sister units and other informal sources
obviating a dependence and sense of trust in the supply
system,

The Observation Visits. The observation visits to
units in CONUS were each taken with a team of two or three
professionals and were undertaken for several reasons.
First, knowledge of a system gained purely by reading
doctrine is often too abstract to apply to system problems
without a working knowledge of the context of the operations
of the using units. The observation visits were made to
become familiar with the environment of the repair parts
operations and to understand what the users perceive to
be the system problems. Interviews were pursued to try
to identify the source or cause of the problems and the
validity and seriousness of purported problems. It was
also hoped to be able to identify any human performance
related problems that had not been noted by other sources.
Finally, the experience was to help in deciding how the
study resources should be distributed in the coming data
collection phase.

Because of the small sample of supply support activities
visited, the results of the observation visits dealt primarily
with unit level problems. There were five primary findings:

1. The DA TOE authorized one 76D10 to do the PLL and
TAMMS duties for most companies, but the workload appeared
to be great enough that all of the units visited had augmented
this by MTOE or informally with another clerk.

2. Accuracy of personnel assignments appeared to be a
problem in that fewer than 10 of the 43 company PLL clerks
visited were 76D. Explanations by the motor sergeant or motor
officer of not having a 76D10 as the PLL clerk even when they
were available were fairly consistent. They felt that the
76D was not capable of doing the PLL job, almost always after
having given the new 76D a two or three-month trial. This lack
of capability was usually attributed to inadequate training
even, in some cases, where the individuals in question were
found to have difficulty reading or were in fact functionally
illiterate. Clearly then, training could not be the whole problem.

3. From conversations with PLL clerks who were 76D AIT
graduates and with their supervisors, it appeared that these
soldiers were minimally trained for only the mainstream of
PLL duties. While it was evident that the training system
was burdened by the demands of a broad MOS and limited training
time, the suggestion was equally clear that the training product
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was not equal to the task.

4. The criteria for selection of soldiers for 76D training
came into question from two directions. Commanders, especially ¥
maintenance battalion commanders who had a large concentration l
of CMF 76 soldiers, indicated that many of these soldiers had
marginal abilities and were consequently discipline problems
with a significantly greater frequency than other large CMF
groups within the battalion.

5. Another problem appeared from these observation visits i
to be quite significant. Given that the incumbent was mentally !
capable and motivated and was properly trained through OJT, AIT,
or combination; given that another individual was assigned as
the TAMMS clerk; and given that the PLL clerk was excused from
duties, it was frequently the case that the PLL clerk was
working exceptionally long hours, often a consistent 10-12
hours per day on PLL duties alone.

Besides these primary observation findings, several
issues alluded to by others were found to have the potential
for further study. Ease of comprehending the supply references,
procedural complexity due to the number of supply sources,
difficulty in supporting low density equipment, and the
shallow nature of PLL clerk supervision were all termed
secondary findings deserving further study.

Three of the primary problems, selection criteria,
training adeguacy, and personnel assignment accuracy, were
problems mentioned previously by others although the
severity of the personnel assignment inaccuracies had not
been indicated. The workload finding was potentially
serjious because if it was a problem at current peacetime
transaction volumes, it would be debilitating at higher
wartime transacticn volume.

The results of these observation visits at the PLL
level led to studies of selection criteria for the 76D
MOS, the nature of the training in the 76D10 AIT course,
the range of support expected from TOE organizational ;
maintenance sections, and the consistency of repair parts
doctrine for using units. It was also decided on the basis
of the visit experience that a significant portion of
the data collection effort should be devoted to learning }
how PLL clerks spend their duty time. ﬂ




B. SELECTION AND THE 76D MOS.

The Army's method of deciding who meets minimum mental
standards for joining, and for which MOS ‘the recruit may
qualify is based on results of several paper and pencil
tests of mental ability, aptitude, and knowledge. The
current tests are the Armed Forces Qualification Tests (AFQT)
and the Armed Services Vocational Aptitude Battery (ASVAB).
The ASVAB is based on the Army Classification Battery (ACB)
and the Army Qualification Battery (AQB) which were developed
by the Behavior and Systems Research Laboratory (an organi-
zation now called the US Army Research Institute for the
Behavioral and Social Sciences (ARI)). 1In the research lead-
ing to the ACB, the tests of ability or information given in
Table II-3 were developed. To predict the future performance
of recruits in the various groupings of career fields, the
individual tests of Table II~3 were combined in various ways
to arrive at composite scores for aptitude areas as shown in
Table II-4. The clerical, aptitude area score (CL) consisting
of equal weights of arithmetic reasoning (AR), word knowledge
(WK), attention to detail (AD), and classification attentiveness
(CA) is used for the 76 series MOSs. For 76D, the current
requirement is a CL score cf 95, raised from 90 in March
1979. 1In the original ACB development, it was intended that
aptitude area scores of 90 or below would predict poor performers
and scores of 110 and above would predict candidates for future
technical leadership positions. By the same March, 1979, change,
the unit supply specialists, MOS 76Y10, must have a CL score of
1c0.

MOS 76D, materiel supply specialist, is a complex specialty
which encompasses the duty positions of supply management,
receiving, preservation and packaging, storage and handling,

PLL clerk, equipment maintenance (TAMMS) clerk, and direct
exchange. The content of these seven duty positions described

in Table II-5 should be compared in level of detail, responsibility,
and extent of interaction with automated systems with the content
of the supply administration and supply handling duty positions

of the 76Y summgrized in Table II-6. These two duty positions
along with armorer duties comprise the duties of one unit position,
the unit armorer working underneath the unit supply sergeant,

an MOS 76Y20 or 76Y30. When it is realize that the 76D duty
positions are seven different jobs, and that as PLL clerk and
equipment maintenance (TAMMS) clerk, the 76D is working

for a supervisor of a different MOS (63B/C) and must therefore




Table II-3. The ACB

Test

Time Required

A. AFQT (yields Word Knowledge, Arithmetic
Reasoning, ané Pattern Analvsis scores
used in the AQOB; given at AFEES

B. AQB (given at AFEES) or ACB (given at
reception stations)

1. Automotive Information (AI)
2. Classification Inventory (CI)
a. Combat (CC)
b. Attentiveness (CA)
c. Electronics (CE)
d. Maintenance (CM)
3. Electronics Information (EI)
4. General Information (GI)
5. Trade Information (TI)
€. Science Knowledge (SK)
7. Attention-to-Detail (AD) Total

C. ACB (given at reception stations)

1. Mechanical Comprehension (MC)

2. Arithmetic Reasoning (AR)

3. Word Knowledge (WK)

4. Mathematics Knowledge (MK)

5. Pattern Analysis (PA)

6. Auditory Perception (AP) Total

Grand Total

2 hour

2 hours

3 hours

6 hours

Maier & Fuchs, 1972, p. 28.
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Table II-4. Composite Scores

Aptitude
Area Battery Composite
co (Combat) ACB AR + TI + PA + AD + CC
AQB No Change
FA (Field Artillery) ACB AR + GI + MK + EI + CA
AQB 2AR + GI + EI + CA
EL (Electronics Repair) ACB AR + EI + TI + MC + CE
AQB AR + EI + TI + CE
OF (Operators and Food) ACB GI + AI + CA
AQB No Change
SC (Surveillance and Communicationms) ACB AR + WK + MC + PA + AP
AQB Not Computed
MM (Mechanical Maintenance) ACB MK + EI + TI + AT + CM
AQB EI + TI + AI + CM + AR
GM (General Maintenance) ACB AR + SK + MC + AI
AQB AR + SK + Al + TI
CL (Clerical) ACB AR + WK + AD + CA
AQB No Change
ST (Skilled Technical) ACB AR + MK + SK
AQB AR + SK '

Maier & Fuchs, 1972, p. 29.




Table II-5. Materiel Supply Specialist

CMF 76

MATERIEL SUPPLY SPECIALIST
(Materiel Supply Sp)

MOS 76D

Summary

Supervises or performs duties involving supply
management, receipt. storage, care and preser-
vation, and issue of Class VII (major end items)
and Class IX (repair parts) supplies.

Duties

MOSC 76D10. Receives, stores, maintains and
issues major items and repair parts. SUPPLY
MANAGEMENT. Prepares and maintains
stock records and other documents such as
inventory, stock control, accounting, and other
supply reports. Operates office machines. Pro-
cesses receipts and turn-in documents. Compu-
tes requisitioning objectives and reorder points.
Prepares requisitions. Processes inventory do-
cuments. Uses catalogs in identification of ma-
jor assemblies, subassemblies, and associated
repair parts. Performs technical edit, stock ac-
counting and application by researching catal-
ogs, manuals, publications, parts list, microfiche
and other available means. Functions as an
exception editor by retrieving and analyzing
catalog data and daily activity files data perti-
nent to systems rejected documents. Maintains
maintenance float records. RECEIVING. Vis-
ually inspects, counts, and classifies incoming
equipment and repair parts. Compares materiel
received against items shown on shipping do-
cuments or turn-in documents for correctness
of item description, markings, quantity, and
condition. PRESERVATION AND PACKA-
GING. Re-packs and re-marks damaged con-
tainers. Cleans items for preservation andror
packaging. Spot checks outgoing shipments to
assure proper packaging/re-packaging and con-
tent. STORAGE AND HANDLING. Establi-
shes and keeps current identification cards for
shelved or binned materiel and maintains loca-
tor card system to indicate physical location of
materiel in storage. Participates in location
surveys and inventories. PLL. CLERK. Re.
quests, prepares and maintains prescribed load
iizt. Prerares request for issue and turn-in of

AR 611-201, Cll1l, p. 3-76-9.

supplies. Processes turn.in and direct exchange
of repair parts. EQUIPMENT MAINTEN-
ANCE CLERK. Initiates and keeps current
records and logs on equipment operation and
maintenance. Coordinates modification work or-
ders. Codes equipment and maintenance data
for automated data processing application. Pre-
pares reports on equipment readiness. DIRECT
EXCHANGE. Operates direct exchange and
shop stock activities.




Table II-6. Unit Supply Specialist

CMF 76

UNIT SUPPLY SPECIALIST
(Unit Supply Sp)

MOS 76Y

Summary

Supervises or performs duties involving re-
quest, receipt, storage, issue, accountability,
and preservation of individual, organizational,
installation, and expendable supplies and equip-
ment.

Duties

MOSC 76Y10. Performs unit supply functions.
SUPPLY 'ADMINISTRATION. Operates office
machines. Keeps administrative files. Posts sup-
ply regulations, publications, records, and forms
used. Uses supply catalogs in identification,
assembly, and breakdown of supplies. Processes
supply requests and distributes supplies. Pre-
pares requests and turn-in documents. Posts
transactions to record of demand. Prepares
laundry rosters and lists. Processes prepositi-
oned receipt cards. Initiates inventory adjust-
ment documents. SUPPLY HANDLING. Recei-
ves, loads, unloads, segregates, stores. issues
and delivers organizational and installation
supplies and equipment. Verifies unit of issue,
description, and quantity of requested material
against issuetu:n-in documents. Moves prop-
erty to issue or transfer points, prepares stor-
age facilities to facilitate issue, inventory, and
segregation of supplies by type of class within
fire and safety requirements. Inventories sup-
plies and equipment and records results. Per-
forms salvage operations by identifyving, sor-
ting, and cleaning supplies. Inspects clothing
and equipment record of newly assigned per-
sonnel to determine shortage and unauthorized
items. Processes individual and organizational
laundry. Assists in maintenance and storage of
anit basic load. ARMORER DUTIES. Secures
znd performs organizational maintenance on
unit arms. Maintains authorized repair parts
stock.- Prepares required repo.«; for com-
mander.

AR 611-201, Cll1, p. 3-76-25,

le

MOSC '76Y20. Performs unit supply functions
and supervises personnel involved in small unit
supply activities. Performs duties shown in
preceding level of skill and provides technical
guidance to lower grade personnel in accom-
plishment of these duties. SUPPLY ADMINIS.
TRATION. Posts transactions to organizational
and installation property books and supporting
transaction files. Maintains hand receipts and
other related functions at unit or organization
supply level. Determines equipment needs by
comparing property book records with authori-
zation media. Establishes priorities and assigns
work to assure effective and efficient operation
of functional area. Inspects completed work for
accuracy and compliance with established pro-
cedures. Establishes and conducts on-the-job
training for unit supply personnel. Maintains
automated supply system for accounting of
organizational and installation supplies and
equipment. Applies principles of automatic data
processing input, filing, processing, and output
techniques and capabilities*to supply opera-
tions. Reviews and annotates changes to unit
equipment status report. Computes supply
usage factors. Coordinates supply activities
with supply and service and motor transport
units. Supervises issue, handling, storage, and
security of sensitive items, basic loads, and
small arms. Supervises organizational mainten-
ance of small arms.

MOSC 76Y30. Supervises personnel involved in
large supply activity. Performs supervision and
management duties shown in preceding level of
skill. SUPPLY ADMINISTRATION. Assists in
development of equipment requirements. SUP.
PLY HANDLING. Trains personnel for and
supervises external load rigging of rotary-wing
aircraft. Assists in.development of equipment
requirements.

MOSC 76Y40. Performs duties in staff activity
involving unit supply operations. Analyzes op-
erational statistical data and reports to ascer-
tain functional trends, conformance to stan-
dards and directives, and efficiency of operation.
Coordinates supply activities with supply and
service and motor transport units. Assists in
development of troop basis.



function very much as a journeyman rather than an apprentice,
it becomes apparent that the 76D MOS is extremely demanding
requiring post AIT competence greater than that of the 76Y.

Although this seeming inconsistency in aptitude score and
job difficulty is of concern, there is another issue that may
be more important. In the ACB development, it was predicted
that the overall validity coefficient of the new aptitude area
scores would be .65, with the CL score having a .68 validity
coefficient (Maier and Fuchs, 1972, p 23). That is, it was
expected that the correlation between the CL score and the
performance of recruits assigned an MOS on the basis of this
score would be .68 on a scale of 0-1. The performance measure
used in the ACB development was success in AIT training rather
than on-the-job performance. While this made the research and
development easier, AIT performance with its concentration on
reading of texts is obviously not the same as job performance.
In other words, the ACB aptitude area scores were validated
on performance measures having questionable validity.

Unfortunately, the work of Maier and Fuchs which predicted
a validity coefficient for CL of .68 has not been borne out by
Quartermaster School experience. Data compiled by an educational
specialist at the School indicates that the correlation between
the CL score and school performance of 76 series AIT students is
only .33 (Hampton, 1978 and 1979). This means that instead of
the CL score predicting 46% of the student performange variance
(.682), the CL score actually predicts only 11% (.33¢) of this
variance. Essentially, then, the CL score has little or no
practical value as a predictor.

C. READING LEVELS

Concerns have frequently been voiced by persons in the
logistics community that one of the key problems at the using
unit is that the PLL clerk cannot understand the reference material.
There have often been answering concerns that the grade level
measurements give a distorted picture and that the material is not
overly complex. To this second point of view, a detailed discus-
sion of the origin, limits of use, and other factors about the
measures of textual reading grade level (RGL) is given in Appendix
B.
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Looking to the first issue, this study team asked the
Adjutant General (TAG) personnel to measure the RGL of AR
710-2. It was learned that this regulation had an RGL of
14.7 based on 55 samples from the text (10 is the minimum
sample size). If the prose associated with the tables, fig-
ures, and appendices is included, the RGL is reduced to 13.9.
This slight reduction is likely due to the very short struc-
ture of sentences used in the captions and footnotes to tables
and graphs. This does not suggest that the tables, graphs,
and appendices are easier to understand than the text, only
that the associated prose is simplier in style.

Using the same procedures as TAG, this study team measured
the RGL of the DS4 Customer Procedures manual, TM 38-L32-11
(test). The text was at the 10.3 level, and including a sample
of tables and graphs gave an average RGL of 9.9,

The RGL measures of AR 710-2 and the automated procedures
manuals should be viewed in light of the DA standards. DA
Circular 310-9 (1978, p 3) provides that training, technical,
and equipment publications should have an overall RGL of 7
for E-1 through E-4, an overall RGL of 9 for E-5 and E-6,
and RGL of 12 for senior NCOs and warrant officers as targets
with the maximum overall RGL not more than 1.0 RGL above the
target.

In comparison with this 9.9 to 13.9 RGL range of the ref-
erences, it has been reported that the reading ability of AIT
supply students at the Quartermaster School is 6.5 .grade al-
though the test used may indicate a one-half to almost full-grade
downward bias (Hampton, 1979). Allowing fully for this péssible
bias the average students' ability at 7.5 is 2.4 RGL below the
average passage of the DS4 manual and 6.4 below the average pas-
sage of the primary regulation. During the period this data was
collected, some 5% of the AIT students were female. Since re-
cruiting regulations at the time required them to be high school
graduates, and since female soldiers cannot be assigned to the
combat battalions that are addressed in this study, the average
reading ability of AIT graduates who are assigned to line bat-
talions is somewhat lower than the 6.5 to 7.5 given here. More
importantly, the data given here are averages. For one-half of
the AIT students, the gap between the reading material and their
ability is wider than that given above.
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The conclusions of the review in Appendix B should be
repeated at this point: The measures of RGL of text are valid
indicators of comprehension difficulty but a student's
comprehension is affected by motivation, interest, and
knowledge. While the student should bring to the classroom
some measure of these qualities, instructors should be able
to manipulate these factors to narrow, but not fully close,
the material and ability gaps.

D. TRAINING

The formal advanced individual training (AIT) for the
repair parts personnel at the using unit level is the
course for the 76D10 MOS taught at the US Army Quartermaster
School (QMS), Fort Lee, VA. The course is self-paced with a
nominal length of 12 weeks although the average student
finishes in 10 or 11 weeks. Officially, the course text,
"A Self-Study Course", is a programmed text whose completion
takes 11 of the 12 weeks with the remaining week consumed
in 2 practical exercises. The first of these involves
performing duty positions in a training warehouse and the
second simulates PLL and TAMMS clerk positions in using
units as well as DSU stock accounting control positions.

Many of those in the field dissatisfied with the repair .
parts system allege that the problems are due to the poor !
training of 76D10 AIT graduates and that this poor training
is due to the self-paced programmed instruction course
format. For this reason, a careful review was made of the
research literature and educational technology dealing with
program instruction and is reported in Appendix C. This
review also included research dealing with the training
of students having low aptitudes. The results of this
review and comparison of the conclusions with the 76D course
format will be summarized here.

Programmed instruction has been found to be an
effective and efficient teaching method in university
settings with college students, in industrial settings
for acquisition of new computer programming skills by experienced ¥
programmers, and in the other armed services for instruction
of highly technical electronic skills. No research was
found that supported its use in training students having
low aptitudes. Indeed, research in evaluating methods
of instruction for low aptitudes emphasizes that the
courses should not depend on written material. The
76D student population has a high proportion of low
aptitude students: 13% category IV students, 11%

lower category III students, and 60% category mid to upper
category III.
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Programmed instruction should be organized into
frames. The organization of the material should pre-
sent small units of learning, should require a high
rate of student responses, should require responses
for each new individual element of learning, and should
provide immediate feedback as to the correctness of the
responses. Although the material should be designed to
minimize incorrect responses, it should provide for
branching to additional frames to repeat the misunderstood
material content and to reinforce the positive responses.
Finally, material should be repeated a number of times for
reinforcement and retention.

The 76D "A Self-Study Course" has little of these
attributes. Major concepts and large amounts of material
are presented in single frames. Compared to the material
presented, a low rate of response is required and these
responses include large amounts of information. For most
of the instruction blocks, feedback is not immediate. The
form of the response options do not inherently discourage
errors as they should, and if errors do occur, the text
may require repeating of the same material instead of
other material or offer no repetition at all. Last, material
is usually presented just once, with student responses
to build retention coming only at the point of initial
presentation, at a possible summary practical exercise,
and in either the "“school warehouse" or the "round robin"
exercises at the end of the course.

From this comparison, it is apparent that the 76D
text is self-paced and self-study, but is not in the format
of effective programmed instruction. It is further doubtful
that the course should depend on written text as virtually
the only instructional medium.

E. ORGANIZATICN

In the study of doctrine undertaken at the start of
the project, it was found from the DA TOEs that one 76D10
E4 or E5 was authorized per company, battery, or troop in
tank and mechanized battalions. This one 76D10 was usually
referred to as the equipment maintenance clerk, and was
expected to do both PLL and TAMMS clerk duties. Another
76D10 was typically authorized under the augmentation
condition and designated as the PLL clerk. This organization
is different from what was found in the initial observation
visits. In 7 of the 8 battalions visited, at least two
individuals were assigned the PLL and TAMMS duties. If




the company PLL clerks were co-located in the battalion
HQ maintenance section, there was usually an extra E5

or E6 assigned as NCOIC and the individual companies
would each have one or two clerks located in the

company maintenance shop. This included a TAMMS clerk
and possibly another who worked as the "local" PLL clerk
handling the paper and parts flow from the company to the
battalion PLL section.

Besides the variance from TOE (not necessarily variance
from MTOE), there seemed to be a variation in PLL clerk
workload that depended on unit type, training activities,
and average vehicle age. The analysis reported here looks
at the variance by unit type. As shown in table II-7, a
PLL clerk of a rifle company in a mechanized infantry battalion
supports 24 vehicles, composed of wheeled vehicles and M113
armored personnel carriers (APC). In a tank company, the
PLL clerk supports 25 vehicles consisting of tanks and
wheeled vehicles. The tanks are much more complex than
the APCs and there are slightly more of them within the
overall total. The worst case is the 41 vehicles supported
by the PLL clerk of an armored cavalry troop consisting of
two or more types of tracked vehicles and a variety of wheeled
vehicles. Looking at the number of mechanics supported by
the PLL clerk, there are almost twice as many mechanics per
PLL clerk in the armored cavalry troop as in the mechanized
rifle company.

In CONUS, the lack of an authorized PLL clerk or
TAMMS clerk is almost always filled, with a mechanic or
combat arms MOS authorized elsewhere in the MTOE. This
£ill is independent of the workload variance implicit in
the TOE. USAREUR, by contrast, has authorized by MTOE a
second 76D for all line battalions, also independent of vehicle
and mechanic induced workload variations.

While on the subject of TOE variation, it seems reasonable
to jump to the division SSA level. As there is only one DA
TOE for a division materiel management center (DMMC), a
variance in workload from division to division should be
expected. Table II-7 shows that the supported load varies
from 1006 vehicles in the line battalions of an infantry division
and 200 organizational mechanics to 1926 vehicles and 440
organizational mechanics in the line battalions of an
armored division., Looking at the tech supply organization
(TsO), the TOEs for maintenance battalions do vary with
division type. Presented in the table is the number of
vehicles in line battalions and the number of organizational




TOE ANALYSIS

PER VEHICLES ORG MECH TOE
PLL CLERK:
RIFLE CO (MECH) 24 6 7-047HO, C16
TANK CO 25 7 17-37H0, C15
AR CAV TRP 41 11 17-107H0, Cl7
DMMC:
INF DIV 1006 200 29-3H5, C5
7-1S5HO, C1
INF DIV (MECH) 1748 400 7-45H0, Cl
17-35H0, C2
AR DIV 1926 440 17-35H0, C2
7-45H0, Cl1
SPLY SEC PERSONNEL, MTNC BN:
INF DIV 12 2.4 29-15H0, C2
INF DIV (MECH) 17 4.0 29-25H0, C3
AR DIV 26 5.9 29-35H0, C25

Table II-7. Summary of Workload Differences
Implicit in TOEs.
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mechanics supported per person in the maintenance battalion
supply section. Again, there is a significant variance in
implicit workload. 1In an infantry division, one TSO supplyman
supports 12 vehicles and 2.4 organizational mechanics, less
than half the number supported by a TSO supplyman in an
armored division.

The argument is usually made that the Class IX retail
organization supports more than just vehicles which is
true. However, data to be presented later indicates that
fewer than 10% of the PLL lines in divisions are nuclear-
biological-chemical (NBC) equipment and arms room related, with

the remainder being tank/automotive and communications/electrical,

most of which is vehicle related. If it is fair to believe
that the ASL composition does not deviate significantly from
that of the PLLs, the numbers of vehicles and organizational
mechanics supported per SSA individual seems to be a good
indicator of work volume that has not been addressed in TOE
design.

F. DOCTRINAL MATERIAL ANALYSIS

Through initial reading of the doctrine, it was
clear that in places the description of procedures was
unclear, and in other places that complimentary doctrinal
material did not agree on the steps constituting a procedure.
To rigorously pursue these apparent discrepancies in
procedures, it was decided to follow what is described
in detail in Appendix D and is called A Doctrinal Material
Analysis (DMA). In this, descriptions of major procedures
that the PLL clerk must follow are compared in the references
that do or should speak on the subject. The DLOGS manual
(TM 38-L22-15-2), the DS4 manual (TM 38-L32-11 (test)), AR
710-2, C5, the field manual on organizational maintenance
(FM 29-2), the TAMMS manual (TM 38-750), and the QMS 76D AIT
text ("A Self-Study Course") were all examined. The steps
included in each reference were compared and noted on a
worksheet.

For instance, all six of the references address the
procedure for request for issue for a DX (direct exchange)
item. The DLOGS manual gives 16 steps, DS4 gives 13 steps,

AR 710-2 gives 8 steps, FM 29-2 is 5 steps, 6 steps are

listed in TM 38-750, and the AIT text teaches 9 steps.
Clearly, a new PLL clerk looking to the references would be
confused if he compared any pair of publications. The summary
results just for request for issue procedures are presented in
Table II-8. As can be seen, there is considerable variation
in the number of steps described for request for issue

for other part categories besides DX. Since DS4 is to

replace DLOGS, some lack of agreement between these two
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procedures may be acceptable. On the other hand, the
proceaures taught in the QMS 76D course should consistently
agree with one or the other of the automated procedures
manuals. It agrees in number with DLOGS on PLL items,

DS4 on QSS items, and neither on DX and recoverables,

and does not address request for fringe items. Similar
inconsistencies are evident in FM 29-2 and TM 38-750.

Looking at the procedures descriptions from a different
point of view, Table II-9 presents the number of information
items required to complete various forms according to
instructions in different doctrinal references. Taking the
first column as an example, the DLOGS and DS4 manuals indicate
that 8 items are prepunched on the DA 2765 completed as an
AgA and that 7 items must be entered. AR 710-2 says that
7 are prepunched and 10 are required and the AIT text teaches
8 as prepunched and 6 as required. In further conflict it
has been the HEL observation experience that 11 are prepunched
and 9 are required to be entered.

The discrepancies continue with other forms. The QMS
course instructs students to complete 15 items on the DA Form
2064 Document Register where HEL has found and the DS4
manual agrees 20 items are required.

Two summaries have been presented here of selected
results of the doctrinal material analysis. Summaries of
the rest of the analysis along with the detailed analysis
worksheets are reproduced in Appendix D.

The Army is supposed to have a standardized supply system.
Small differences might be expected between manual and auto-
mated systems, but these should not be evident at the using
unit for processes like requests for issue. The differences
in procedure description among the references make more dif-
ficult the writing of instructional material, enforcement of
standards by inspectors at all levels, the learning of the
procedures by personnel not formally schooled, and the inertial
resistence to regulatory or procedural change.

G. DATA COLLECTION METHODS

CONUS Observation Visits. The purpose of the observation
visits was to allow the study team to become familiar with
the procedures and the working environment of the repair
parts supply system and to learn how system personnel
perceived the problems. Each of the visits was made by
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Table II-9. Summary of Doctrinal Material Analysis

for Forms Completion

FORMS:
NUMBER OF ITEMS TO COMPLETE
DA DA DA DA DA DA
; 2765 2765 2765 2064 2042 3318
‘ PP* MAN -1
Tl 38-122-15-1 8/7 16 - 19 - -
T 38-132-11(Y  8/7 17 - 20 16 -
AR 710-2, C5 7710 15 17 19 ™ 38- 16
750
Fi1 29-2 777 13 16 18 15 19
TH 38-750 - - - - 14 -
QMS 76D SP 8/6 17 - 15 13 -
(HEL) 1/ 18 21 20 16 19

*PREPUIICHED/COMPLETION DATA




two or three professionals for a period of up to three days.
Although the visits included work at the supply support
activity (SSA) level, a significant portion of each visit

was devoted to using units. Here, informal interviews were
conducted with PLL clerks, motor sergeants, motor officers,
battalion motor officers, and battalion maintenance
technicians. The units visited included light infantry,
mechanized infantry, tank, signal, and engineer battalions
plus divisional and non-divisional cavalry squadrons.

In all cases, the interviews were conducted in the work

area of the unit personnel addressed with a successful effort
being made to minimize the presence of esccrting NCOs or
officers either from the division staff or the battalion
staff. Persons interviewed were told the purpose and objectives
of the study, identification of the study sponsor and study
agency, that this interview was not a part of an inspection
nor were the answers to be used in a comparison of units,

and that the interviewer was interested in the problems of
the repair parts system as seen by the interviewed individual.

The interviews were not structured but pursued the
expressed opinions about problems as given by the interviewee.

Design of Formal Data Collection. 1In the formal unit .
level data collection, detailed observations of the major elements
of the PLL job and time consumed by job elements, standardized
collection of opinions and general information, and objective
data on the performance of the supply system as seen by the
using units were all desired. To attain these objectives,
it was decided that a time study of PLL clerks would be
conducted with these same PLL clerks interviewed according to
a standard questionnaire. After the CONUS data collection,
it was decided that an objective data sheet would also be
completed for each time studied PLL clerk. The final element
of the strategy was that wherever the data collector doing
the guestionnaire and objective data sheets finished his work,
for all of the PLL clerks being time studied, he would enlarge
the sample size for this data by interviewing other PLL clerks
within the same battalion or in a nearby battalion.

Design of the Time Study. The time study of PLL clerks
as designed and conducted was to determine how PLL clerks
spend their PLL duty day. The objectives of the time
study were therefore different from those of an industrial
time study where the intent is to set work or performance
standards. In CONUS, the time study design was that 3 to 5
PLL clerks within a battalion would be time studied for
3 days each, and then the data collection team would move
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on to another battalion. Thus, within the two-week
duration of each of the CONUS data collection visits,

three battalions would be studied at each installation.
Installations in CONUS were selected to give representation
to both divisional and non-divisional units and battalions
within divisions were selected to sample the various types
of combat battalions. In USAREUR, three PLL clerks within
one battalion were time studied for the 2 or 3 day duration
of the study team's visit to the major unit. The type

of the battalion selected in USAREUR agreed with the

combat orientation of the major unit.

In conducting the time studies, the PLL clerks and
motor sergeants were told that the time study was not
an evaluation of individual or unit performance, but was
an evaluation of the demands of the system. They were told
that the results would not be reported in any manner that
might reflect on the individual or unit. The data as reduced
to automated records is coded by the name of the time study
data collector, unit and date of the study, and through
corresponding questionnaire information, can be segregated
by MOS, MACOM, type battalion, or type of major unit (division
versus non-division).

In CONUS, the PLL clerks and motor sergeants of a
battalion about to be addressed for data collection were
gathered on the afternoon prior to the start of the data
collection for the introductory briefing described above.
The following morning, the data collectors were awaiting
the PLL clerks in the battalion motor pool. In USAREUR,
this introductory briefing was held on the first morning
of the data collection.

The conduct of the time study had data collectors

present at the battalion motor pools on arrival of the

PLL clerks from the company or battalion morning formations
with the time study proceeding continuously until the

PLL clerk left the motor pool area for lunch. Similarly

in the afternoon, the time study was conducted from arrival
of the PLL clerk in the motor pool after the noon formation
until the end of the PLL clerk work day. Exceptions to this
coverage were rare in CONUS but occurred occasionally in
USAREUR due to transportation delays of the data collectors.

Questionnaire Data Collection. Although referred to
in this study as a questionnaire, the format of the data
collection was actually that of a structured interview.
To establish an informal rapport with the PLL clerk or other
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unit personnel, the data collector used the questionnaire

as a prompting aid in asking questions in the same form

and in the same sequence to each person interviewed. The
questionnaire was administered in a conversational style

as the data collector, sometimes with an assistant, made
notes as to the response. At analysis, the responses were
later categorized with answers summed according to categories.
The interview questionnaire forms are reproduced in

Appendix E.

Objective Data. Several lines of objective data were
desired from the using units. To compare with the level
of activity observed during the time study, the number of
transactions per day as recorded in the document register
for the previous six months was recorded. A second item of
interest was the composition of the unit PLL. The number
of lines, number of lines at zero balance, and number of
PLL lines in various commodity areas were recorded. To
get some solid measure indicating PLL clerk dependence on
proper practical references, a list of desired references
was compared with references that the PLL clerk had on hand.
In this inventory, the currency of the reference was as
important as its presence.

The last item in the objective data collection was
perhaps most important. Since all of the widely reported
supply performance statistics reflect performance down to
but not below the supply support activity level, objective
performance data at the using unit level was desired.

In this, the time to complete a supply request action

was obtained from the document register for such categories
as PLL requests, DX requests, and fringe item requests.
Segregated by request priority, this data was the elapsed
time from the document number date to the date of receipt
of the part or date of the first status on the request.

The objective data collection forms are at Appendix F.

H. QUESTIONNAIRE RESULTS

Questionnaire Administration. The interview questionnaires

were administered to all of the PLL clerks that were time
studied in CONUS and USAREUR. Where time of the interview
data collector permitted, additional PLL clerks were
interviewed to expand this sample. In battalions where
time studies were conducted in CONUS, motor sergeants




and battalion maintenance technicians were interviewed

if they were available. Unfortunately, in USAREUR, there

was rarely enough time on the part of the data collector who
completed the interviews and objective data sheets to admin-
ister the questionnaires to motor sergeants and the mainte-
nance warrants. In the following paragraphs, key questions
in the PLL clerk interviews will be reviewed. The detailed
reduced data in draft worksheet form for the PLL clerk, motor
sergeant, and battalion maintenance technician questionnaires
is included in Appendices G, H, and I respectively.

The PLL Clerk. Table II-10 indicates that the average
PLL clerk in CONUS has about 8 months experience compared
with 16 months in USAREUR. This disparity seems to be due
to the stability of the USAREUR tours and in part due to the
turbulence of PLL clerk incumbents in CONUS units. On that
issue, there is another difference between CONUS and USAREUR.
In CONUS units, less than one-fourth of the PLL clerks are in
the 76 career management field (retail supply) as opposed to
over 70% in USAREUR. In CONUS many motor sergeants and motor
officers commented during either the observation or data col-
lection visits that 76D AIT graduates had been found unable
to adequately perform the job and had been replaced by personnel
of mechanic or combat arms MOSs. If this is a true explanation
for the few 76 series MOS PLL clerks in CONUS, the difference
between CONUS and USAREUR can be explained by the variations in
TOE allowances for 76Ds, one per company/battery/troop in CONUS
versus two in USAREUR, and the difference in 76D fill for major
units, 85% approximately in CONUS and 100-105% in USAREUR.

Formal Training. Table II-11 indicates that a very signifi-
icant portion of PLL clerks have had no formal training:.50% of
PLL clerks in CONUS and 31% in USAREUR report that they have had
neither AIT or local post or theatre training.

PLL Clerk Procedures. One of the advantages of the auto-
mated SSA procedures 1s the provision for prepunched 2765 AgA
requests for issue forms given to PLL clerks for all of their
PLL lines. The data shown in Table II-12 suggests some problem
in their use since almost 30% of the PLL clerks indicate that they
never use the prepunched forms. Even in divisions, 12% of the PLL
clerks admit that they never use them and no more than 40%
say that they use the prepunched AgAs for all of the PLL
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Table II-10 Summary of Questionnaire Results

PLL CLERK IWTERVIEWS:

CONUS USAREUR BOTH |

|
EXPERTENCE:: _ 1
v 33 31 64 |
MEAN 7.9 MONS 16.19 MONS 11.94 HONS
S.D. 7.2 MOHS 10.6 [MONS
PHOS:
76D/Y/P 22.3% 71.97 45,67 i
MECHANICAL 33,39 9.4 22.05 f
COMBAT ARMS 4y, 4 18.8% 32,47
MECHANICAL EXPERIENCE  52.8% 25 39,77
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Table II-11 Summary of Questionnaire Results

PLL CLERK INTERVIEWS:

CONUS USAREUR
FORMAL TRAINING*:
POST/THEATER 28% 6%
QMs 197 66
OTHER 37 i
NONE 50% 31%

*MAY HAVE ATTENDED MULTIPLE SCHOOLS. |
PLL STORAGE™**:

TRUCK 14,77 37.5%

TRAILER 67.6% 53,17 _
6T VAN 9,47 /
CONEX 35.3% ;
BUILDING 17.6% ﬁ

**MAY HAVE MULTIPLE SITES.

R T BT T eI TN TS T T
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Table II-12 Summary of Questionnaire Results

PLL CLERK IWTERVIEWS:
PRE-PUNCHED 2765:

USE FOR PLL 39% 137 30%
| SOME USE 49% 302 435
: NEVER USE 122 4827 27%
USE AMDF:
EVERY REQUEST 61% f
SOME REQUESTS 33% !
NOKE 6%

KEEP DOCUMERT REGISTER PAGES:

DESTROY WHEN COMPLETED 16.2%
1-3 YEARS 60.33 |
OTHER 23.5%
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requests. On a more critical question, 6% of the PLL clerks
confess that they never use the AMDF in preparation of
requests for issue and a significant number, 33%, do not

use the AMDF on every request.

Where AR 710-2 requires that a PLL be inventoried at

6 month intervals, fully 90% of the practicing PLL clerks
find it necessary to inventory more often as shown in Table
II-13. The other item in this table addresses a complaint
very frequently heard from supervisors of PLL clerks. That
is that the system rejects many of the PLL clerks regquests
for a wide variety of reasons. Over 35% of the clerks indi-
cate that a large number of their requests are rejected for
being DX or QSS items. These rejections are due to the PLL
clerk's failure to consult the appropriate catalog prior to
submitting the request, consulting an out of date catalog,
or the supply support activities' failure to update and dis-
tribute catalogs.

Financial Management. Table II-15 includes three
questionnaire items on the issue of financial management
at the company level. When asked if they maintained a
record of the Class IX expenses for their company, 82% of
the PLL clerks said that they did maintain such a record.
Many critics of the system say that the PLL clerk is the
authority that makes expensive and wasteful financial
decisions. Asking the PLL clerk if he decides whether a
part is too expensive for the unit to request at some point
in time, a question that should elicit positive responses
if the above supposition were true, only one-fourth of the
PLL clerks answered that they had that authority. The remainder
deferred such decisions to the motor sergeant, motor officer,
or some higher authority. With these controls, 40-60% of the
units run out of money at least occasionally.

PLL Supervision. Toward the end of the guestionnaire
interview when rapport between the data collector and the
PLL clerk should have stabilized, the clerk was asked
questions about his supervision. First, who or where do
you go when you have a problem with the repair parts
procedures? Only 13% of the PLL clerks gave their motor
sergeant as source of such technical assistance, 27%
first consult other PLL clerks, and 26% asked either
the maintenance warrant or the unit motor officer. 1In the
second item summarized in Table II-16, the PLL clerk was
asked who acted as his supervisor. 62% of the clerks
answered that for some significant portion of his duty
time, it was someone other than the motor sergeant.
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Table II-13 Summary of Questionnaire Results

PLL CLERK INTERVIEWS:

THVENTORY PLL:
1 MON OR LESS
2-3 MONS
6 MONS OR LONGER

REASONS FOR REJECTED REQUESTS:
DX
QSS
NSN
SUPPLY CLASS

RECOVERABLES
OTHER

28,47

62.7%
9,07

7.6%
29,172
24,07

8.9%

12.7%
l7l77;




Table 11-14 Summary of Questionnaire Results

L~ PLL CLERK INTERVIEWS:

T e

TIME REQUIRED FOR PARTS RUN:

30 MIN OR LESS 29% I
31-60 MIN 292 |
61-120 MIN py |
LONGER THAH 120 MIN 207 ﬁ
HELP ON PARTS RUNS:. ?
PLL CLERK ONLY 251 k
1 HELPER 632 1
2 HELPERS 9% i
OTHER 31 |

E Table II-15 Summary of Questionnaire Results

PLL CLERK INTERVIEWS:

MAINTAINS EXPENSE RECORD: 827 ﬁ

INDIVIDUAL DECIDES PART TOO EXPENSIVE:
PLL CLERK 262 ]
MOTOR SERGEANT 22% i
X0 OR MOTOR OFFICER 287 ]
€O CDR OR HIGHER 243

FREQUEMCY UNIT OUT OF MONEY: {
HEVER 39% i
SOMETIMES 197 T
FREQUENTLY 224
DOES NOT KNOW 207




Table II-16 Summary of Questionnaire Results

PLL CLERK INTERVIEWS:

SOURCE OF TECHNICAL ASSISTANCE:
OTHER PLL CLERKS
BMT/X0/MOTOR OFFICER
MOTOR SERGEANT
AR 710-2
DMMC/SSA
OTHER

PERCEIVED SUPERVISOR:
MOTOR SERGEANT
MTR SGT & OTHER
OTHERS

37

27%
267
137
7%
217
6%

387
16%
467




Summary. The results of these interviews suggest that '
the system has several problems. First, a large number of 1
the PLL clerks have no formal training and must rely on
the doctrinal references for technical instruction. This
lack of good training is seen in the use of the prepunched
2765 and the AMDF, the references maintained by the unit,
and in the request reject rate and reasons for rejection.
The financial management role of the PLL clerk is one task
ignored by the doctrinal references related to PLL. Finally,
the questionnaire results would indicate that the average
motor sergeant does not provide adequate technical supervision
of the PLL clerk.

I. OBJECTIVE DATA RESULTS

Introduction. Several objective data items were
desired from the using unit level. For possible comparison
with the questionnaire or other data, the size, status,
and composition of the unit PLL was needed, as was an
inventory of the PLL clerks reference publications. To
place the time study data in proper perspective, the activity
level during the study needed to be compared with the
activity level over the previous six months. And most
important, the PLL clerk is in a position to fully evaluate
the performance of all levels of the supply system above
him taken as a whole. The paragraphs that follow describe
the results of the objective data collection which is based on
a data item form given in Appendix F.

PLL Status. Tables II-17 and II-18 present summaries
of the number of lines and lines zero balance for PLLs
studied in CONUS and USAREUR respectively. Of interest in
both Takle II-17 and the division portion of 1I-18 is
the high standard deviation and wide range in number of
total PLL lines. It was obvious in the observation and 1
data collection visits that the larger PLLs were more i

actively managed by the PLL clerk and intensively supervised
by the motor sergeant. This would suggest that the PLLs
smaller than % to 1 standard deviations below the mean

are somewhat inactive and may be of questionable utility.
The non-division-common PLL total line average is depressed
somewhat by inclusion of the ADA (air defense artillery)
motor pool PLLs which are generally quite small.

For CONUS and the USAREUR divisions, the lines at
zero balance are between 12% and 17.6% of the total lines.
The large number of lines zero balance in the non~divisional-
missile PLLs is usually and reasonably explained as stockage
problems at the wholesale level.
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Table 11-17 Summary of PLL Status (CONUS)

PLL OBJECTIVE SITUATION:
N MEA  sD RANGE
TOTAL PLL LINES 43 147.4 68.5 50-380
LINES NON TK-AUTO 38 13.7 26,8 0-157
LINES C-E 27 9.3 1.7 0-55

LINES G BAL 43 18.0 9.5 30

Table II-18 Summayy of PLL Status (USAREUR)

PLL OBJECTIVE SITUATION, USAREUR:

i MEAR S.D. RANGE
TOTAL PLL LINES

-DIVISIONS 27 119.2 48.9 50-253
-HON DIV-COMMON 6 42 7.7 30-152
-HON DIV-MISSILE 4 557.0 78,8  44u-g12
-COMBINED-COMMON 33 110,0  s5p,5 30-253
LINES @ BALANCE
~DIVISIONS 27 20,9 15,6 1-65
-HON DIV-COMMON 6 19.8 11.2 8-39
-HON DIV-MISSILE 4 134.8  62.8 54-192
-COMBIHED-COMMON 33 2.4 156 1-65
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PLL Composition. The information on number of lines

that are tank automotive in Tables II-17 and II-19 indi-
cates that this portion of the PLL is greater than 90%

in the CONUS PLLs studied and about 80% in the division
PLLs studied in USAREUR. Data were included in the non-
tank-automotive categories of Table II-20 only if such lines
were on a PLL. The small sample sizes, especially for NBC
lines, indicates that a good proportion of the units do not
carry such parts as part of their formal PLL. The small
number of such lines recorded on PLLs and the small number
of units that maintain any such lines indicates either that
the usage rate of such parts is quite low or that the usage
and stockage is unrecorded.

Publications. The percentage of PLL clerks studied
having on hand publications related to their job is given
in Tables II-21 and II-22. 1In the first of these tables,
note the low number, 18%, that have the DLOGS system overview
manual, TM 38-L22-15-1. Compared to the percentage of PLL
clerks studied in divisions that have the using units manual,
84%, this would suggest that the distribution of parallel
or complimentary manuals in a series has not worked well.
The low percentage of PLL clerks having the 76D Soldiers
Manual can be explained by the previous questionnaire data
indicating only 45.6% of the clerks are in the 76 CMF.
In Table II-22, the result that 68% of the clerks studied
had an AMDF code reference guide yet 97% had the monthly
AMDF microfiche suggests that a large number of the clerks
can make only limited interpretation of the wealth of
information presented in the AMDF. A critical point in this
table is that over 1/10th of the PLL clerks studied did not
have either a current DX or a current QSS list.

K}

Request Rate. The workload of PLL clerks had been
of concern previously to the study team and was a source
of frequent complaint by the PLL clerks. The data in Table
I11-23 was obtained by recording the number of request
transactions per day for the 6 months preceding the date
of the study team visit. While the results indicate a
seemingly low number of requests per day, the very high
standard deviations indicate a very uneven workload with
very significant peaks. This day-to-day variation may be
due either to lack of continuous attention to duties by
the PLL clerk, a variation in mechanic repair and maintenance
activities, variation in training load requiring vehicles,
or combination of all of these factors.




Table 1I-19 Summary of PLL Composition

PLL OBJECTIVE SITUATION, USAREUR:

DX LINES
-DIVISIONS
-NON DIV-COMMAND
-NON DIV-MISSILE
-COMBINED-CO!MON

TANK/AUTO LIKES
-DIVISIONS
-HON DIV-COMMON
-HOA DIV-MISSILE
~COMBINED-COMMGN

N

o o

24

(a4
W

- o

29

MEAN

20.7
9.8
231.2
18.0

92.0
71.8
€1.0
37.9

Table II-20 Summary of PLL Composition

PLL OBJECTIVE SITUATION, USAREUR:

COMMO/ELECTRICAL
-DIVISIONS
-HON DIV~COMMON
-COMBINED-COMMON

ARMS RM LINES
-DIVISIONS
~HON DIV-COMMON
~-COMBIKED-COMMON

NBC LINES
-DIVISIONS
-NON DIV-COMMON
~COMBINED-COMMON

13

14

HEAN

18.7
10.8

17.0

7.2
4.0
7.0

3.6
3!0
3.4

S.D.

12.8

5.7
27.8
12.3

44,8
47.2

45,2

SD

6.6
11.9

6.0

5.8

3.2
2.9
2.9

\WGE

1-53

1-18
208-260

1-53

40-225
17-139

17-225

RANGE
2-53

1-20
1-50

1-22

1-22

1-9
1-5
1-9




Table 11-2) PLL Clerks' On Hand Publications

PLL OBJECTIVE SITUATION:
PUBLICATION
AR 710-2
TC 38-2/TM 33-122-15-1
TC 38-2-1/Th 38-122-15-2
TC 33-2-2/ TM 356-122-15-3
TC 38-2-3/TM 38-122-15-4
™ 38-750
FM 25-2

76D SOLDIER’S MAIUAL

*DIVISIONS OiLY
**1 MACOM SA¥PLED

o [‘l_\VE

13*
34
10*
10*
o9
63**
€2

Table 'I11-22 PLL Clerks' On Hand Publications (Continued)

PLL OBJECTIVE S11UATION:
PUBLICATION
AMDF MONTHLY
AMDF 1&S
AMDF HISTORY
AFDF CODE REF
CODE REF - I3S
CODE REF - HISTORY
DX LIST
ass LIST
PLL LIST

Sop
42

7 YAy

97
76
32
03
34
16
89

?
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Table II-23 PLL Request Rate l

PLL REQUEST RATE:
N MEAN, REQUEST/DAY S.D. _@

DIVISIONS 2859 9.2 19.4 ;;1
NON-DIVISIONAL UNITS 1703 6.8 13.7
i

!

|

|

|

|

]
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Supply System Responsiveness. To obtain this data,
the data collector reviewed the PLL clerk's document
register and recorded the document number date and the
date of transaction completion for all transactions within
a certain category for the last 30 days for which such
transactions occurred. As an example, while working on
PLL requests the data collector would have ignored days on
which no transactions involved PLL items. To balance the
sample over time and to limit the weight given to local
unit peaks or crisis, only 1 or 2 transactions per category
per day were recorded.

These results are intriguing in many ways. Before
discussing specifics, two cautions are in order. The
first is that some categories and some combinations of
categories and priorities have very small sample sizes
and should not be taken as stable results. Second, the
word "fringe” in a table refers to all non-PLL items
required by the company. That is, fringe is meant here
as items that are required Class IX items that do not
happen to be on the unit's PLL list.

Table II-24 gives the number of days to receive a
part for divisions in PLL and fringe categories. With
fair sample sizes, it appears that, for the units visited,
it takes slightly longer to receive a PLL part than a
non-PLL part and that there is little or no difference in
the #5 and 12 priority. Perhaps of more importance is
the result that it takes more than 10 days on the average
to receive any priority 92 part. In all cases, the standard
deviations are quite high indicating a very skewed frequency
distribution.

The results in Table II-25 indicate that DX parts are
obtained faster than the non-DX parts summarized in
Table II-24 although the standard deviations in DX performance
are proportionately higher compared to the means. The higher
standard deviation of the @2 priority DX transactions might
suggest that the DX stockage is not well tailored to support
NORS requirements. The 2xistence of QSS data suggests that
some PLL clerks felt the need to record their QSS transactions
in a document register.

The non-divisional supply system responsiveness
presented in Tables II-26 and II-27 indicate somewhat
better @2 performance than the divisions. This appears
to be especially true in DX where the mean response time
for an P2 request was 4.6 days versus the 9.6 days of
the divisions.
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Table I1-24 Supply System Performance at the Using Unit, Divisions

SUPPLY SYSTEM RESPOMSIVEMESS, DAYS TO RECEIVE PART:

DIVISIONS.
PRIORITY N MEAN, DAYS S.D.,DAYS

02* 39 1.3 16.6

PLL 05 390 27.5 32.8
12 368 24,5 29.3

02 355 11.6 14,6

FRINGE 05 155 23.9 17.8
12 433 2.1 18.3

*1 EXTREME POINT DELETED

Table 1I-25 Supply System Performance at the Using Unit, Divisions

SUPPLY SYSTEM RESPOHSIVEMNESS, DAYS T0 RECEIVE PART:

DIVISIONS
PRIORITY N MEAi, DAYS S.D.,DAYS
02 147 9.¢ 19.6
DX 05 61 6.8 11.7
12 103 13.0 16.9
02 13 1.2 .6
Qss 05 4 10.9 8.9

12 41 11.7 3.3

e sl
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Table I1-26 Supply System Performance, Non-Divisional Units

SUPPLY SYSTEM RESPONSIVEMESS, DAYS TO RECEIVE PART:

o e g i o i

HOU-DIVISIONAL UITS
PRIORITY N MEAH, DAYS
02 27 3.4
PLL 05 231 25.1
12 269 24.5
02 176 16.5
FRINGE 05 125 21.4
12 306 28.7

Table II-27 Supply System Performance, Non-Divisional Units

SUPPLY SYSTEM RESPONSIVEWESS, DAYS TO RECEIVE PART:

- | ’

PRIORITY N MEAN, DAYS
02 69 4.6
DX 05 100 12.8
12 105 3.9
02 5 15.7
ass 05 16 46.9
12 7 19.6

S.D.,
10.2
13.2
18.7

25,0
62.4
19.6

S.D.,DAYS
15.3
37.2
31.8

25.8
21.4
29.1

DAYS

o T




The results in Tables II-28 and II-29 on the number of
days required to receive status is limited because of the
small samples. In these tables, the number in parentheses
below the mean days is the sample size for that combinaton
of category, priority, and status code. The BF (no record)
and BQ (confirmation of cancellation) columns cannot be
interpreted directly since these status codes are the
result of a PLL clerk submitted follow-up or cancellation
request that followed the original request for issue by
an indeterminant number of days. The other columns, CA
(rejection code from a SAILS installation or a handwritten
code from the immediate SSA), BB (backorder) and BM (passed
to higher source) columns are of value to show the overall
lag in receipt of status after a request transaction and
to show the wide variation in such responsiveness. For
instance, for 41 priority 12 PLL requests, an average 46
days passed before the clerk received a backorder status.

Summary. Overall, the high variance in supply system
responsiveness could be imagined to lead by itself to a
lack of confidence in the system.
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Table I1-28 Supply System Performance, Status, Divisions

SUPPLY SYSTEM RESPONSIVEWESS, DAYS T0 RECEIVE STATUS:

PRIORITY

PLL

FRINGE

Table _]I-29. Supply_System Performance, Non-

02

05

12

02

05

12

DIVISIONS, MEAN DAYS (X)
CA £B BF
43,0 -- 39.7
(6) (12)
1.0 4.0 35.9
() 21 (36)
10.5 46.0 383
(6) () 28
128 219 271
(6) as en
255 373 273
(2) (12>  aw
351 329 2.1
@ G Qo

BM

-

21.0
n

11.4
(21
16.0
(5

10.¢
(15)

BO
13.0
9y
55.0
&)
31.9
(8
10.3
(5)
40.5
(3
€9.5
()

Divisional Units

SUPPLY SYSTEM RESPONSIVENESS, DAYS TO RECEIVE STATUS:

PLL

FRINGE

PRIORITY

02

05

12

02

05

12

CA

67.7
(3

16.5
15
70.8
12)

4.0
(2
32.2
(12)
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BB

26.9
)]
2.6
(16)
78.0
(23)
23.9
(37)
25.4
(23)
36.3

(6)

N

BF

63.0
(3)
39.7
@
7.0
(5

31.8
)]

BN

-

27.0
(5)
10.5
(2
10,2
&
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III. DIVISION SUPPLY SUPPORT ACTIVITY ANALYSIS
A. THE SITUATION

Overview. The function that provides using or customer
units with supplies is the Supply Support Activity
(SSA). This entity processes requests for repair part
supplies from customer units, maintains a stockage of
repair parts at division level called the authorized stockage
list (ASL), accounts for this stockage, issues from the
stockage according to requests from customers, causes the
stockage to be replenished, and obtains from higher supply
sources parts needed by users that are not on hand in the
ASL. The SSA also handles the collection of defective items
that must be recovered for their remanufacture, repair,
control, scrap value, or other purpose. These functions are
all performed under both stock and financial accounting controls.

Organization. The SSA function within divisions is
split between the Maintenance Battalion, Division Materiel
Management Center, and the Division Data Center. These
3 are elements of the Division Support Command (DISCOM),
one of the five major commands within a division. The
Division Data Center (DDC), led by a MAJ and part of the
DISCOM Headquarters and Headquarters Company, is responsible
for the maintenance and operation of the division's IBM 360/30
computer which provides ADP support to the division including
the repair parts system.

The Division Materiel Management Center (DMMC) has
the mission of accounting for and managing the division's
materiel supply and maintenance. Commanded by a LTC, the
DMMC is made up of sections dealing with maintenance and
groupings of classes of supply. The largest is the Class IX
section led by a MAJ and consisting of about 28 persons.
Processing of supply documents including requests and
receipts, accounting for flow and stockage of parts, and
managing stockage are the general missions of this Class IX
section. It interacts with customers, the Maintenance
Battalion, the DDC, and higher supply and maintenance sources.

The last and largest of the 3 DISCOM elements of the
repair parts system is the technical supply, meaning
repair parts, portion of the maintenance battalion. The
maintenance battalion of an armored, infantry, or mechanized
infantry (AIM) division is composed of 6 or more companies;
the headquarters and light maintenance (HLM) company, the
heavy maintenance company, the missile maintenance company,
and the 3 forward support companies (FSC). All but the
FSCs base their activity in the division rear trains
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while each of the FSCs is assigned to support a brigade.

To provide general repair parts support, the division

stockage of repair parts, the ASL, is maintained by the

supply platoon of the HLM (usually called the technical supply
office (TS0)), and the supply section or platoon in each

FSC. All missile peculiar parts are stocked in the missile
maintenance company and are not addressed in this study.

These tech supply elements of the maintenance battalion
physically receive and store parts, and make issues to
customer units.

ADP support to the division repair parts system is
through a computer program called the Division Logistics System
(DLOGS) developed by the Computer Systems Command in conjunction
with the Army Logistics Center.

To many in the divisions, the DMMC Class IX section is
viewed as the manager of the repair parts system in the
division, and the tech supply of the maintenance battalion
is seen as the operator. More fairly the tech supply
operates the flow and stockage of the physical parts and
the Class IX section operates the document flow and
upkeep. The DDC is an essential element that serves
Class 1IX as it would any other customer.

Observation Visits. As described in Chapter II, visits
were made to units in CONUS to observe the repair parts
operations to improve the understanding of the system gained
from reading doctrine. Spending more than 55% of the total
duration of these visits at activities above using unit
level, informal and unstructured discussions were held with
Class IX section and TSO personnel on problems that they
encountered with the DLOGS processes, the SSA organization
interactions, interactions with higher supply sources, and
customer interactions. Facilities were toured, tech supply
and Class IX clerks and NCOs interviewed, and discussions
were held with DISCOM and G-Staff officers and commanders.

A number of problems were evident at the close of these
visits. The doctrine that support the system taken as a
whole was sometimes incomplete and vague. Work and storage
conditions in the tech supply warehouses were frequently
poor by commercial or military depot standards. The QSS
warehouse procedures were involved compared to other ASL
lines and were rarely followed closely. Repeatedly, it
was noted through direct observation or expressed complaints
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from interviewed personnel that there were not enough NCOs
in the TSO to provide technical guidance and to lead work
teams. From the appearance of the warehouse bins, number

of lines noted per location, the number of locations not
marked and other factors such as general housecleaning noted
during the tours and visits to the TSO warehouses and
conversations with personnel, the conclusions were suggested
that warehouse location and inventory accuracy were not
closely managed.

Other Problems. Other sources suggested that serious i
problems existed in the TSO receiving sections and in DX.
Reports were noted that received shipments were not promptly
processed either in posting the receipts to the records
or in placing the stock in storage locations to allow
issuance. Another alleged problem in receiving was the
reliability of processing the receipt document telling
both the higher sources that the stock was received and
the division SSA that materiel release orders could be
filled on that line. Making sure the receipt document
and the amount received agree and getting the new stock
in the proper warehouse location were other problems.

In DX, it appeared from reports that the manual
calculation of stockage levels was not often done correctly
or if correctly performed, not followed in actual practice.

B. DATA COLLECTION METHODS

The data collection procedures used for the division
SSA were not as rigid as those used at the using unit level.
The relative complexity of the procedures at this level,
the relative seniority and experience of the personnel,
and the individuality of the operation and organization
within each division dictated a more flexible approach.
A series of data collection guides were assembled around
the five topics given in Table III-1.

These data collection guides were used to direct g
detailed data collection discussions with key Class IX
personnel. In individual interviews, these officers,
warrants, and NCOs were asked how they accomplished major
processes within their area of responsibility, and what
problems they encountered in those tasks. They were also
asked if they collected any data to assist in management of
their technical area and, if such data was available, if it




Table 111 - 1. Overview of DS SSA Data Collection

DATA OVERVIEW: ITEMS
DS SSA - |
- CLIXOFCR OR TECH SPLY PLTLDR 20
- DOC CONTROL & EDITTING OR
CUSTOMER ASSISTANCE m
- SPLY MGT - STOCK CONTROL 18
-SYSTEMS BRANCH 18
-TECH SUPPLY - WAREHOUSE 80

i
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related to human performance. Besides these detailed
technical discussions, a survey was conducted of the

key personnel to learn and record their technical background.
The survey was interested in their total years service,
portion of that service spent in supply, previous supply
support activity experience, and training related to supply
and automated supply management systems. Finally, to obtain
measures of the performance of supply support activities
across the Army, sampling surveys of three types were
conducted in the warehouses. Parts in bins waiting for
customer pickup were checked to determine if the parts
belonged in the bin, i.e., the DODAAC on the materiel

release document matched that of the customer bin; the guantity

in the bin matched that of the attached material release order;
and if there was accompanying documentation with the parts.

The other two surveys were of location accuracy and of
inventory accuracy.

The technical discussions with key personnel were held
at all supply support activities visited in CONUS and USAREUR.
Customer bin surveys and personnel experience surveys were
also conducted in both MACOMS. The location and inventory
accuracy samples were taken in USAREUR. There were two people
in this data collection subteam in CONUS and three in USAREUR.

C. ANALYSIS OF THE DMMC

Organization. FM 54-2, the FM on the Division Support
Command, states that the DMMC provides to divisional units
centralized and integrated materiel management that includes
both supply and maintenance (pg 3-23). To fill this mission,
doctrine provides the organization form shown in Table III-2,.
This provides supply sections for one or more classes of
supply, a property book section, and a maintenance section.
Among the supply sections, the Class IX supply section is
the largest and its TOE organization is shown in Table III-3.
The DMMC TOE is the same for armored, infantry, and mechanized
infantry divisions.

The personnel section of the TOE adds some additional
guidance as to the working organization of the Class IX
section. As shown in Table III-4, the TOE indicates that the
supply management branch should be organized along aircraft,
automotive, communications-electronics, general, and weapons-
missile lines. Although the supply management branch is to
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TABLE III - 2.

ORGANIZATION OF THE DMMC

DIV MAT
MGT CEX
DIV MAT
MEY OFC
B || 1 1
cLiewi CL v Sup cLn e UNIT HE
SUP SEC SEC Vil SUP SEC SEC
L m [—PROP BOOX oI
& ASSET MANT SEC
SUP SEC ACCT SEC Sup SEC
r 1 i i I |
RON EDIT & MET & ASSEY REPORTS BR pOC CON & SUP MGT BR
DOC CON BR ACCT BR ECIT BR
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Table III - 4.

The AIM DMMC
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have this commodity orientation, no such detail is provided
for the document control and editing branch.

The actual organization of the Class IX sections of
7 divisions visited during data collection is shown in
Table III-5 where the first column repeats the DA TOE distribution
»€ personnel. Although the remaining columns for the divisions
' “fer from the DA TOE, there are many mutual similarities.

r of the seven divisions have 36 or more personnel which is
a. ieast six more than the DA TOE. Just two of the seven
have strengths approximately equal to the DA figures. 1In
all of the seven divisions, the document control and editing
section has been enlarged significantly over that suggested
by the TOE. All of the divisions diverted NCOs and enlisted
men from the supply management branch to perform specialized
functions such as PLL management, QSS management, or inventory
adjustment reports. Finally, no division visited used the commodity
orientation suggested by the TOE.

The implementation of some special functions was quite
standard. All of the divisions visited had a PLL management
function and all but one division had two or more persons assigned
to this area. Four of the seven divisions had a QSS manager
and six had specialists working on inventory adjustment reports.

The commodity orientation of the supply management branch
suggested by the TOE seems historically based on the MOS
predecessors to the 76D. It is understood that before April,
1976, there were a series of MOSs, 76Q through 76U,
that denoted repair parts supply in major commodity areas
such as tank-automotive, aircraft, or missile. It would
have been logical to organize the supply management branch
along the commodity orientation of the supply MOSs and
natural to fail to delete the commodity orientation when the
commodity specialized MOSs were combined into 76D in
April, 1976.

This brief review of the organization of Class IX
sections raises two issues. Empirically, the divisions
have found that the DA TOE provides too few staff
for the Class IX section and that the organization of that
staff suggested by the doctrine is inappropriate to efficient
performance of the work. The divisions have added personnel
to the DA TOE, either to match a workload greater than that
envisioned by the shapers of doctrine, or to make up for the
lack of ability or expertise of the personnel on hand.
Similarly, the organization suggested by the doctrine in
the DA TOE has not been followed, either because that
organization is inefficient for the actual work to be performed,
or, the personnel on hand cannot efficiently perform the
range of duties implicit in that commodity oriented organization.

i
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Table III-5.

Summary of Organization and

Manning of DMMC's.

TOE 29- DIVISION
Class IX 003H
Section Persannel)
DM L1owance:
A B C D E F G
=M~
1-MAJ 1-MaJ7 1-MAT 1-CPT 1-MAJ 1-MAT
Section HQ 1-4ISG 1-Cw4 1-MSG 1-MAT 1-MSG 121SG 1-MSG
1-PFC 1-MSG 1--EM 1-MSG 1-sP4 1-MAT 1~-SP5 1-FM
1-SFC
1-SFC 1-SFC 1-SFC 1~-SFC 1-SFC 1-MSG 1-Cw2
Document Controlj 1-SFC 1-8sG 1-8sG 1-SFC 1-SFC
& Editing Br 1-SSG 1-EM 3-EM 3-mM
1-8P5
2-5P4
1-PFC 2-SP4 2-SP4 1-8sG 1-SP4 1-sP5 1-8p4
Editor 2-EM 1-;M 1-;M 5-EM 3-mM
Local Purchase/ 2~SP4 1-5P4 2-SP4 1-SP4 1-SP5 1-5p4 1-8FC
AUB,AZE 2-FM 1-8SG
2~IM
Pre-edit errors 1-SP4 1-5P4 1-SFC 1-SFC 1-SP4 1-SP5
1-eM
Batch/Filing/ 1-SP5 1-SFC 1-SSG 1-SP4 1-SP5 1-PFC 2-EM
Distribution 2-EM 3-EM 3-EM 3-BM1 1-mM 1-;M
Customer 2-SFC 2-SFC
Assistance 2-EM 1-EM
Receipt 1-SP4 1-Sp4 1-SP4
Processing 1-FM
Statistics 1-8P5 1-MSG
1-eM
Document Controll
& Editing Br
Subtotal 9 16 16 15 12 17 14 24
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Table III-5. Continued
TOE 29~
Class IX 003H DIVISION
Section bersonnel
oMMC pllowanceg A B c D E F G
Supply Manage- |1-WO 1-cw3 | 1-CPT 1-CpT 1-ow2 1-Cw2 1-Cer 1-CwW3
ment Branch 1-MSG 1-LT 1-CwW2 1-SFC 1-MSG 1-sFC 1-CwW2
6-SFC 1-MSG 1-;M 1-SFC
5-SP5
'6-SP4 2-SFC | 2-srC 3-SSG 2-SFC 1-SFC 3-SFC 2-SFC
ASL Manage- 1-S8G | 2-SSG 1-Ssp5 1-S8G 1-5p5 1-8sG 1-8P5
ment (Cammon) 2-SP5 | 2-SP5 3-M 2-SP5 1-M 2-SP5
4-EM 3-EM
ASL Manage- 1-8SG | 1-85G 1-8SG 2-55G 1-SFC 1-SFC 1-SFC
ment (A/M) 2-EM 1-;M 1-eM 1-EM
1-SFC | 1~SFC 1-SFC 1-8SG 1-SFC 1-sFC 1-srC
PLL Management 1-mM 1-™ 1-m™M 1-FM 2-EM 1-SsG
1-8sG 1-SsG 1-SP5 1-SFC
1-mM
QSS Management
1-SP4 1-SP4 1-SP5
DLOGS errors
Inventory 1-8SG 1-SFC 1-SFC 1-SFC 1-8SG 1-8SG
Adjustments 1-SGT 1-®
2-SFC 1-MSG 1-sFC 3-SFC 1-SFC
Others 1-SS¢ | 2-SFC  |1-S5G 1-SP5 | 4-85G
1-SGT 1-mM 2-SGT
1-SP5 1-mM
Supply Manage-
ment Branch 19 10 23 21 17 15 25 13
Subtotal
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Table III-5. Continued
§
Class IX TOE 29- DIVISION
Section 003H
DMMC Personnel]
lowancep A B C D E F G
DMMC Subtotal 28 26 39 36 29 32 39 37 .b
t
1-SFC 1-SGT 1-LT
DX Management 3-8SG 2-PM 1-SFC
1-EM ;
3
f
Keypunch 1-SGT 1-seT | 1-seT 1-SGT | 1-8GT 1-S6T | 1-s4T 1-SP5
Section 4-EM 8-EM 7-EM 11-FM 7-m 7-EM L1~EM 4-EM 1
i
Class IX DMMC !
Total * 33 35 52 51 37 40 53 42 ]
DSU Total * 2733 38 39 53 | 42 45 59 44
(38) (44) (59) (42) (48) (64) (48) .
f
Total Class IX :
Strength 60-66 73 91 104 79 85 112 86
*The Class IX DMMC total includes all personnel assigned by TOE/MICE to the DIMC
Class IX section. This figure includes same persons who actually work in the DSU
TSO. Such persons assigned to the DMMC but working in the TSO were included in the :
TSO totals in Tables III-20, III-21, and III-22 and given here in parenthesis. 1
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Personnel. Structured interviews were conducted in each
DMMC Class IX section visited in USAREUR and ocassionally
in those in CONUS to learn the relevant technical background
of the key personnel. Total service experience, general
experience in supply, training related to the DMMC functions,
and experience closely related to the incumbents' DMMC duties
were noted for the NCOICs of supply management and document
control and editing, supply technicians, senior editors, ASL
managers, and managers of specialized functions like PLL,
QSS, DX, and IAR. Almost all personnel in the roles in the
USAREUR divisions visited were interviewed with the exceptions
being those on sick leave, PCS moves, and other such reasons
for being unavailable.

The results presented in Table III-6 suggest that the
overall experience of key personnel in DMMC positions is
limited. The number of months experience for both direct
DLOGS experience and for the related experience categories indicate
that the majority are on their first duty assignment in this
area. Comparing the number of months direct experience and
the months of related experience shows the suprising result
that most of the NCOs and officers have had only one other
assignment in either Class IX supply or in an automated supply
management position. Note that in this sample, 41% of the
NCOs have been reclassified into supply and that only 37%
of the key personnel hold the additional skill identifier
(ASI) of F9 indicating attendance at the Quartermaster
School DLOGS course or OJT DLOGS experience sufficient enough
to be awarded an ASI. As there were no known management
procedures to cause the result, the difference in ASI
frequency between USAREUR and CONUS is thought to be
largely chance.

The data of Table III-7 shows the proportion of
careers of key personnel spent in supply duties and in
specific DLOGS assignments. Although the sample is essentially
the same as that of Table I1I1-6, the seemingly low percentage
of time in supply combined with the number of NCOs reclassified
shown in the previous table suggests that many of the reclassi-
fications have been relatively late in the NCOs' careers. The
average warrant officer in this sample had 3.3 years experience
in DLOGS, just one more year than the average DLOGS experience
of the remainder of the sample.

Fron these two tables, it seems that the majority of the
key personnel are in their first DLOGS assignment and that
few have had more than two previous assignments in either
Class IX supply or working with an automated management
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Sample Size

Supply/Total Service

DLOGS/Total Service

Mean Total Service,Years

III - 7.

Experience of Senior DMMC Personnel




system. Overall, this data clearly suggests that there is
little technical expertise in DMMC Class IX sections. The
key personnel have little related experience compared to
civilian equivalents who would be expected to have career
long relevant experience. To make up for this shortage of
expertise through experience, the Army builds expertise
through training, but the specialized training that is
available, the short, self-paced, nominally two-week F9
ASI course, has been received by fewer than 40% of this
senior group.

Technical discussions were held with many more officers
and warrant officers than are reflected in the samples
reported in the above data. This data has served to confirm
the subjective view resulting from these discussions that
many warrant officers and most officers have little of
the technical expertise required for them to fill their roles
of technical consultant and technical manager of the Class
IX DMMC section.

Document Editing. Because of the need for correctness
of detail on document input to a computer system, document
editing is a necessary first step in processing requests
and other transactions. A good editing function prevents
the laborious keypunching and other manual handling of
documents that would obviously not be accepted by the
computer program. It should also reject documents that
are too illegible to be keypunched and should make returns
of documents to originators quickly so that problems can be
resolved promptly. Besides an edit for legibility and
completeness, it is also desirable to accomplish a technical
edit that would serve special control functions. Requests
for issues through routine channels must be rejected for
items that are DX or QSS and those for recoverable items
must be checked to insure the old item has been turned in.
An edit should attempt to detect keypunch errors and to
insure the requested NSN is a valid one. Finally, all of
the codes that do not affect DLOGS processing but will
precipitate a rejection from SAILS or other sources should be
checked.

An edit, to be effective, should be as close to the source
of the request as possible to minimize document handling and to

minimize the delay in processing good requests, and to speed error
feedback to the originator. An editing process should also identify

units that cause an undue number of rejections for remedial
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help.

Document editing is addressed in three doctrine
publications. To begin with, the appropriate regulation,
AR 710-2, has its principal discussion of editing in the
issue, turn-in, and shipment procedures section of the
chapter on support unit procedures, Chapter 3. First,
the discipline of the regulation is set in paragraph 3-54b:

"b. Procedures to be used for processing
forms vary between automated and manual
accounts. The major Army commander may
designate specific forms to be used as
outlined above. Procedures may also be
modified to meet the needs of particular
automated systems. Instructions contained
in the remainder of this section generally
apply and will be used as guides where
deviation is necessary."

Then, paragraph 3-54e and paragraph 3-54e(l) describe
the overall function:

"e. The supply support activity will
perform a minimum edit of all requests
received from supported units.

(1) All requests will be edited to ensure that
mandatory entries are correct and complete.
Supply support activity personnel
will make every effort to correct
obvious errors. If errors are found
that cannot be corrected, the request
will be rejected using the appropriate
status code. When changes are made to the
supported unit's request, the supply
support activity will advise the
supported unit of the changes. Chapter 2,
section 111, provides information regarding
mandatory entries on supply regquests."

Later, the extent and method of the edit is suggested
by paragraph 3-55b. In this paragraph, a decentralized
DSU is taken to mean a non-divisional DSU and a
centralized DSU refers to the divisional DSU organization
with a DMMC:

"b. These procedures emphasize the utilization of
the Army Master Data File Reader Microfilm System
(ARMS) at the decentralized DSU. Editing at
centralized DSU is performed according to instruct-
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ions issued by the applicable Inventory
Control Center (ICC) and may not neces-
sarily utilize the microfilmed AMDF."

The relevant FM (FM 54-2) and the automated procedures
manuals (TM 38~L22-15 series and the TM 38-L32 series) are
mutually consistent. They say that the TSO should carry out
an edit for completeness and legibility and that the DMMC
document control and editing section should perform a technical
edit using the AMDF, TMs for major end items, and the supply
bulletins. This technical edit should determine if the NSN
requested is valid and if other codes on the request are correct.
It is implied, but not stated, that the completeness and legi-
bility edits should be in the forward support companies.

The implementation doctrine, i.e., FMs and automated
procedures manuals, omit mention of methods of informing the
unit if changes are made in their regquest as a result of the
edit, and the methods for determining correctness are all are
manual.

The editing practice in the divisions is close to that in
the doctrine on the surface. All but one division had an initial,
manual edit for completeness and legibility, and only one division,
a different one, did not have a technical edit. None of the
divisions had any effective editing in the forward support compan-
ies, and two divisions had editing in the TSO - there it was done
with DMMC personnel. The more significant variance was that all
of the divisions that performed the technical edit did so with a
specially written computer program rather than manually.

The computer programs in the divisions that perform the
technical edits are called pre-edit programs as they precede the
DLOGS program. The pre~edit program used by a particular division
is typically unique to that division. Rarely was consultation
with other divisions mentioned in discussion of the origin of a
pre-edit program. In most cases, the programs were developed
through some combination of effort of the Class IX officer and
the supply technicians of the DMMC defining requirements and
doing the programming, with some occasional help in programming,
from system operators of the DDC. Personnel involved generally
indicated that the development spanned a number of months.

The pre-edit programs for 6 divisions are summarized in
Table III-8. Each checks certain fields of the input documents
where errors were thought likely and where the developers could
conceive a checking algorithm. All of +he divisions checked
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the NIIN validity by comparing with a computer tape of the
AMDF, the quantity to insure all characters were numeric

and that it was reasonable (usually less than or equal to
500), the unit of issue also against the AMDF, and in 5 ;
of the 6, the class of supply was checked to see if it was w
Class IX. 3

Note that one division checked to see that the weapons
system designator code (WSDC) was included on all NORS
requests and caused such requests to be rejected for manager
review if missing. Although the WSDC is required for NORS ¥
request processing at SAILS, here, it is causing rejection
of a request that may be filled within the division. This
code would be better checked in a post DLOGS edit.

In all cases, the time of professional military
managers and technicians was diverted for a considerable
time to develop a local solution for a requirement common
to all DLOGS divisions. The technical requirement for a
pre-cycle edit is one where the personnel resources were not
adequately provided by TOE to allow accomplishment by the
manual procedures described in the automated procedures manuals.

To illustrate this, the PLL time study results showed
that it took an average 1.066 minutes to research a request
on the AMDF. For the typical 15,000 requests processed a
month by division DMMCs in 20 working days, this amounts to
12 hours of continuous inspection per day - a pace that would
be difficult to maintain with accuracy. This load would
require dedication of at least two EM in the document control
and editing section which, with pre-edit programs, is
often twice the strength called for in the DA TOE.

Data on the number of requests not processed on the
first attempt by either the pre-~edit programs or by DLOGS
is shown in Table III-9. The data is a collection
of that available from the divisions visited in observation
and data collection visits. Obviously, to be of value, this
collection of rejection rate data must be assumed to be
separate samples originating from a homogeneous population
of PLL clerks. 1If any bias exist, this is perhaps an optimistic
view of the real rate of errors committed. Since each
division checked only a subset of the total possible error
types, as shown on Table III-8, any particular division's
pre-edit reject rate will be lower than the real frequency
of faulty requests. With this in mind, note in Table III-9
that where both the total number of AfA requests for some period
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and the number rejected by the pre-edit programs were
available, i.e., divisions C, D, and E, the average rate

of rejection due to the pre-edit program was 22.9%. Each
of these rejected requests, about 3,500 per month in the
average division, is referred to a manager for manual
resolution., Of these, almost 1/4 in divisions C, D, and E,
to better than 1/3 in all the sampled divisions, can not be
corrected by the managers and must be returned to the unit.
In addition, another 3.9% of all requests are rejected by
the DLOGS program for faults that cause return of the request
to the unit.

This very high reject rate is a serious indictment of
the state of training and technical discipline or
supervision of the PLL clerks taken as a population. However,
the critical result of the high rate of rejection is the
increase in request processing time, due to the organizational
remoteness of the originators from the managers who may or may
not correct the fault, and due to the lack of supervisory
control over this manual correction process. This reject
handling process :ould account for a day or more of the average
total time to receive 1 part presented in Tables II-24 and
II-26 of Chapter I1!.

In the remainder of the pre-c-* Table III-9, reguests
returned to the units for var:u.. -+ +i.ns are shown as the
percentages of total requests. T'« . s 5* such category
shown is the request for issue with a:, 4’ A 2765 of an
item that is on the QSS list, which was 1. 1 - r e of 3.6%
of all requests.

Data on the total rate of rejects from the Ll 1 . jrar
was only available in one division. These resuits, disj., !
in Table III-10, indicate that 9.15% of all A@As are re j+« 'e;
and that the most frequent cause is for a manager controll-d
line. This 34.5% is almost entirely DX and QSS lines since
the actual monitoring of an ASL line by an ASL manager is
rare and such a designation of the line on the DLOGS
master inventory record (MIR) is the normal method of
controlling A@A requests for issue for DX and QSS items.

The ultimate result of these estimates is the projection
~f rejection probabilities given in Table III-1l. Shown there
.5 the probability that a request would be accepted without
rrections at the division level, 0.700. The unity complement
*:1.15 acceptance probability is the probability that a
; .3+ will be rejected to a manager at least once. This
mputed to be 0,.300.
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Table III-10. Distribution of DLOGS Errors at One Division

3 Jdan -~ 26 Jan # AZA input #AgA DLOGS edit errors

s 710500 961 (369 Q3IPD) = 9.15%
DLOGS error Frequency Rel. Freg. (%)
2 U/I mismatch with MIR 61 5.9
3 error in QTY field 18 1.7
4 doc # date & serial # not all numeric 21 2.0
i 5 invalid transaction code 33 3.2
’ 6 error in priority code : 24 2.3
7 error in demand code (not R,N,or O) 25 2.4
9 UBAC or SUAAC missing or invalid 290 28.1
11 cc 22 not A or M or DSU ocode is wrong 37 3.6
14 NIIN is manager controlled 355 34.5
16 no NIIN match with MIR 12 1.2
18 invalid DIC or transaction code 11 1.1
19 sub available with NIIN at @ balance 26 2.5
27 "L" transaction has invalid sup addr
or RON 5 .5
28 duplicate doc # 5 .5
36 NORS request does not have WSDC 58 5.6
37 QTY exceeds 500 - 15 1.5
42 DODAAC and DSU are not compatible 32 3.1
Other et 2 .2

&~ 1030 errors (some multiple errors)

~
-
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Table IIT - 11. Estimates of Rejection Rates Fram
Pre-Edit and DLOGS Programs

Source Probability
Pre-edit Reject Table IIT - 9 .229
Pre-edit Accept 1-.229 771
DLOGS Reject Table III - 10 .092 ;
DLOGS Accept 1- .092 .908
Division Accept 771 (.908) .700 '
Division Reject 1-.700 . 300

e e om — -
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The inquiry into pre-edit programs has raised two
important results. The first is that the rate of referrals of
requests to managers within divisions is extremely high, about
one in four, indicating poor preparation of requests by using
units and generation of a large manual workload for ASL
managers. This manual correction and return to the cycle is
an interruption in the automated process that is difficult to
manually .supervise and police. Given the state of training and
experience of mid-level EM in the manager positions, it is a
likely location for loss of documents. Further, the conscientious
resolution of these faulty requests consumes a major portion
of a manager's time precluding spending more time on legitimate
management of his assigned portion of the ASL.

The second issue is that the independent pre-edit program
development in almost .all divisions represents a large and
needless personnel resource expenditure that has resulted
in sub-optimum editing performance and has detracted from
standardization of the Class IX supply system. Lastly,
this need for a comprehensive edit is not believed to
have been met by the DS4 development.

Reguest for MPN items. The regulatory doctrine on
technical editing of requests for issue of a non-NSN
part, a part that carries a manufacturer's part number
(MPN), is not clear. As evidence, the relevant paragraphs
of AR 710~2, paragraph 3-55g(1l) and (2), are given here:

g. Regquests for non-NSN items will
be processed as follows:

(1) Technical edits of non-~NSN
requests for possible conversion
to NSN will not be performed at
this level; therefore, rejects
cannot be made for lack of an
NSN.

(2)Prior to submitting requisitions
for non-NSN items to the next
source of supply, action will be
taken to determine if the require-
ment can be satisfied locally.

The first paragraph clearly says a technical edit
will not be done at the direct support SSA and the second
appears to say that one will be conducted. To attempt to
satisfy a requirement locally, a technical edit would be
required to identify the local source.
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Table III-12 lists the less serious contradictions
in the regulation on the format of the request. The two E
real contradictions are whether the manual DA 2765 can be f
used for MPNs shorter than or equal to 15 digits and
whether exception data is required for missing FSCM codes.

In practice, a mixture of the DA 2765 and the DD 1348-6 3
was used in each of the divisions visited for data collection. ;
In all of these, the divisions required complete exception data !
reasoning that this would prevent rejection for lack of this :
data at higher levels. More importantly, six of the seven q
divisions attempted conversion of MPN to NSN and five of these
maintained large end item TM libraries for this purpose. 1In the i
six, the first step in the conversion process was to check the
MCRL~1 which translates MPNs to NSNs. Two of the six kept
records of such successful conversions and bolstered these
records by capturing the conversions at higher supply levels
through the AE1-BG status cards. Some would note for future
reference the NSN conversions in the TM referred to in the
exception data. The overall consensus of the A@B/AJE processing
clerks was that they could convert about 50% of the MPN requests
from using units in the DMMC,.

While against the regulation, this technical effort seems
worthwhile since the successful conversions are made at the supply
echelon having a large stockage of parts and a correspondingly
high probability of filling the request within the division. :
The first point at which an attempt to convert an MPN is i
legal is on entry to the Defense Automatic Addressing System
(DAAS) , insuring referral of the request to the NICP.
Attempts to convert at division level, if successful close
to a majority of the time, reduce the supply response time,
3 reduce manual handling between division and corps, and reduce
chance of loss within the COSCOM,

The processing of A@B/APE requests is neither an
insignificant problem of the repair parts system nor a
major one presently although the number of MPN items will
increase sharply in the next several years. One division
was found that maintained A@B/APE demand records, and to
estimate the real magnitude of this problem, the records were
searched to learn the transaction volume and ‘potential impact on
the ASL. It was only possible to study about 70% of one-year's
records which were in MPN sequence. It was found that 1,605
lines had at least one demand, 54 had six or more demands, and
229 lines had a total guantity demanded of 6 or more. Extrapolated

.{
j
E
_l




Table IIT - 12, Summary of AR 710-2 Guidance
on APB/APE Requests

AR Guidance
Type of Request Para 3-55g(4) & (5) Para 2-18.1

DA
MPN < 15 digits APB (2765 implied) DD 1348-6 or
DA 2765 pp only

DD
MPN > 15 digits APE 1348-6 DD 1348-6

No FSCM Complete Exception Not Addressed
Data & AQE on
DD 1348~6

No MPN Same as above Only situation
requiring exception
data.




to 100% of the lines, an estimated 2,290 lines had at least
one demand, 77 had 6 or more demands, and 327 had a quantity
demanded of 6 or more. The methods and procedures used in
the MPN technical edits are described in Table III-13.

It has often been said by those not directly involved in
the development that DS4 will "handle" MPN requests. This
expectation may be unfortunate. DS4 will create on its cat-
alog, the asset balance file (ABF), analogous to the DLOGS
MIR, an MPN entry to keep track of dues-in, dues-out, and
stock status. It will not automate MPN to NSN conversions,
issue NSN substitutes for MPNs, nor automate the transmittal
to the end item Materiel Readiness Command of a DA 1988
upon the issuance of an MPN item as called for in AR 710-2,
paragraph 3-55g(3).

Keypunching Documents. By DA TOE (TOE 29-003H, Cé6),
the keypunch function is organized under the HQ section
of the DMMC and consists of an E6 74D30 as supervisor and
four 74B10 cardpunch operators. Four IBM 129 cardpunch
machines are also provided. Table III-14 gives the
organization of the keypunch section in 7 divisions and
some indication of their workload.

Although positioned by TOE and in practice in the DMMC
HQ, often called the Systems Branch, the keypunch section's
biggest customer is the Class IX branch which generates about
3/4ths of their workload. If one weights the monthly punch
volume by the monthly verification volume, which amounts
practically to another punch, it appears that each operator
produces 11,000 to 12,000 cards per month.

There are three aspects of the keypunch operation that
deserve attention. The prepunched request cards produced
for using units and the DWA receipt cards are both cards
with many fields already punched and with little handwritten
information on the card needing to be punched. Unfortunately,
it appears that prepunching the information on the card does
little to reduce the work time. The cause, in our repeated
observations, is that the keypunch operators duplicate the
card and then hand-hold the original to read the handwritten
information and punch the appropriate fields. The net
benefit of the prepunching is a reduction in opportunity
for keypunch errors in certain fields.
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Table III-14. Keypunch Operations in 7 DMMC's.

e et e e e e ey e e

KEYPUNCH OPERATIONS

4 TOE A B |
| (P-129 Y I 4 Y I ;
T -029 '
!
| OPERATORS 16 165 16  1E6  1E5  1E5 1E5  1E5
4EM  10EM  7EM  11EM  7EM  GEM 11EM  4EM
1000/MON 116 55 8 80-130 - 160-190 - ;
% VERIFIED 20 0 90-95 10-15 <25 0-5 -
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The second issue is that the keypunch operator MOS,
74B, has been discontinued and current operators will be
assigned the MOS of the majority of their peers in their
current assignment. For 74Bl0s in DMMCs, this means these
E3s and E4s will become 76D10s adding however slightly to
the population of under trained holders of this MOS described
in earlier sections. While this is generally not a welcome
change for these soldiers, it poses a larger problem. This
change means that future 76D10 and 76P10 soldiers will be
assigned to the keypunch section taking them out of the
mainstream of their MOS for one or more years. For recent
AIT graduates, this wastes their entry level supply training, ]
causing them and the Army problems in their second assignment. &
Training is made more difficult as ADP equipment operation
is added as a duty position to 76D and 76P. Finally, the
IBM 129 keypunch is a sophisicated tool whose full potential
is not likely to be realized in the hand-me-down OJT training
typical of a small section led by a junior NCO trained in
supply rather than ADP equipment.

The last issue in this section concerns the low percentage
of documents verified in most divisions. Only one division was
found that kept records that could be used to estimate operator
error. There, records of manager detected errors were studied
for a 39-day period for each of the 8 operators. The average
error rate was 3.98% of cards contained one or more errors
and the standard deviation across operators was 11.40%. The
sample size was 156 operator-days since all 8 operators were
not present for duty every day of the period. A keypunch
error can result in a faulty request detected by the pre-edit,
DLOGS, or SAILS programs or in an undetected faulty request
that will cause either non-receipt or receipt of unwanted

parts. With so many other sources of error in the repair

parts system, many of which are not amenable to local detection,
it is unfortunate that verification is not practiced more
widely.

Document Control. The Document Control and Editing

(DC&E) Branch 1s one of the two organizational elements

~ defined by the DA TOE for DMMC Class IX section of AIM

4 divisions (TOE 29-003H0). By its title, it can be assumed

1 to have a document control function and an editing function.
The doctrinal basis and procedures description for the

editing function were discussed in an earlier section. A
careful search of the DLOGS and DS4 manuals has failed to find




any section that sets out to define the work of document
control or to describe the procedures to be used in document
control. The DC&E Branch is often referred to throughout
the automated procedures manuals as the origin or terminus
of some action or process, but never are the document
control procedures summed in one place. From the earlier
presentation of the Class IX section organization, the

DA TOE sets the DC&E Branch as a total of six NCOs and
enlisted men. Most divisions have augmented this with the
average being 13 and the range extending from 9 to 21.

This augmentation exists along side use of pre-edit programs
which, from the earlier section on that topic, should do

the work of two editors freeing them for document control.
DC&E usually provides for document distribution within the
Class IX Section and for courier service to the FSCs. Document
preparation for the daily DLOGS cycles usually requires an
evening shift.

DLOGS Cycles. No construction foreman would schedule
his crew to begin work at the job site every day at 0700
if the hammers, saws, and other tools would not arrive until
one or more hours later. But this is the situation in the
Class IX Section in divisions,

The execution of the DLOGS program by the DDC is a
matter of schedule in every division visited. However,
DLOGS is usually not the first program to be run in the daily
DDC work routine. Even if this daily DDC schedule starts f
on time, if the first program has a variable execution
time, then DLOGS, with its own somewhat variable execution time,
will finish its run and output process at varying times
day-to-day. This obviously complicates the work scheduling
in both the DMMC Class IX section and in the TSO warehouse.

Most senior personnel in the Class IX section are
satisfied with the average cycle frequency of about three
p2r week shown in Table III-15. Increasing the cycle
frequency to five per week would improve the workload
management in both the Class IX section and in the TSO
but improving the accuracy of the output time of day is
thought to be more important. '

Location Surveys and Inventories. TM 38-~L32-12(TEST) and
TM 38-L22-15-3 state that location surveys will be conducted
every three months to insure that the stock records and
actual parts locations agree. This survey should note
both location disagreements with records and also the locations
that include stock for which there is no record. With a
location accuracy assured by the quarterly surveys, para
3-64C, AR 710-2, requires an inventory to be conducted every i
six months. '
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ITI-15. DLOGS Cycle Frequencies

DIVISION
A B C D E
Average Cycles/Week 3.8 5.2 2.9 3.4 2.6
{ i
g
f
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The location surveys and inventories are each a series
of steps that must be carried out by the DMMC Class IX
section, TSO, and the DDC. These steps must be closely
coordinated, and if the DLOGS and DS4 manuals would be
believed, directed by the DMMC. As the vast majority
of the work falls in the TSO, the start of location surveys
and inventories is by mutual agreement between these two
parties. Since the evidence of problems in this area
appears primarily in the TSO, a full discussion will be
presented in the later section on TSO processes.

ASL Management. By the title, one would expect that
the prime function of the Supply Management Branch of the
Class IX section would be to manage the authorized stockage
list (ASL). Reinforcing this expection, the NCOs of this
branch are called ASL managers in the divisions as opposed
to parts supply management NCOs as in the DA TOE.

The connotation of the job titles used is not fulfilled
by their work. ASL managers spend the majority of their time
reacting to or doublechecking the results of the automated
processes. Lack of knowledge and confidence and past experience
has caused many ASL managers to daily review the previous
cycle input to insure that the manager entered transactions
have indeed been posted during the latest cycle. 1In this
instance, instead of saving time, the system has increased
the workload.

Another major daily work of the ASL manager is the
resolution of transaction errors from the pre-edit and DLOGS
programs. The error lists are delivered to the supply
management branch by the DC&E Branch. The ASL managers each
work off the errors falling within their assigned block of
stock numbers. They either correct the error by changing the
faulty transaction cards and returning to the next cycle,
or return the document and an explanation to the unit,
typically a supply request to a customer unit. Usually, this
requires that they locate the original source document, filed
for this purpose, draft a new document, submit the new document
to keypunch, visually edit the document on return from keypunch,
and pass the document back to DC&E for the next cycle.

Only one division, the 24th Infantry Division, had a
management method for insuring that all DLOGS errors were
returned to the cycle or to the unit and this was done with
their DLDED (Division Level Data Entry Device) prototype.
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Other daily manager tasks, of a reactionary nature
include:

-review of DWA receipt documents
-correction of SAILS rejects
-review of due-in records for validity

-review of on-hand and due-in quantities for replenishment
action

-researching transaction history for irn ~ntory adjustment
records

-manual substitution

Other ASL manager responsibilities require intense
effort on a less frequent basis. These include weekly
MIR updates and quarterly catalog and ASL demand updates.

Actual ASL management reduces to the 20-30 manager
controlled lines for which he bears responsibility for
stock availability and for controlling issuance of that
stock.

The most experienced ASL manager in the divisions is
usually given the responsibility for establishment and
maintenance of a so-called combat ASL. Although doctrine
to guide combat ASL formation is understood to be in
development by the Logistics Center, all but one division
visited had something that they called a combat ASL. Abuses
of the intent of stockage policy regqgulations included:

-establishing and stocking a combat ASL that
was in addition to the existing ASL;

-constraining the ASL to about half the lines of
a typical heavy division resulting in low demand
accommodation, a failure to back up PLL lines,
and a reported deterioration in maintenance of
non-deadlining features of major end items.

QSS. The quick service supply is generally thought of
in the divisions as the source for high volume, low cost
parts. As QSS operations are centered in the TSO, a full
discussion will be presented in the TSO section.

It is worth noting here, however, that 4 of the 7 divisions
visited had an NCO titled the QSS manager in their DMMC.
This individual monitored ASL to QSS conversions, the
weekly QSS cycle, and was the DMMC liaison with the QsS
section of the TSO.
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Customer Assistance and PLL Manager. In all seven divisions
studied, one function established in the DMMC Class IX section
is the Customer Assistance and PLL manager and in six of the
seven the function had an NCO and one assistant. Generally,
the PLL manager was the DMMC individual responsible for recon-
ciliation with the using units, the PLL update process, tech-
nical assistance with the PLL clerks, and, in some cases,
monitoring PLL performance.

The first of these, PLL reconciliations, is the most
visible. The doctrinal guidance from AR 710-2 states,
"a validation process to review the continued need for
quantities of items due-in from the supply support activity
is essential and will be performed at least every 30 days." (para
2-25e(l)) The DLOGS procedure that intends to fill this require-
ment is the request/requisitions due-out to units listing which
lists those items that are due-out to each unit and gives their
latest supply status. The automated procedures manuals
suggest that this list be produced and distributed twice
monthly although Table III-16 shows that the frequency varied
among divisions.

Note that four of the divisions produced the due-outs
weekly, and three divisions expected units to reconcile bi-weekly.
In four divisions where attention had been focused on requiring
the users to reconcile, one indicated the response was "low,"
another said the response rate averaged 75%, the third said
90%, and the fourth had set 75% as an acceptable goal implying
that their response rate historically was somewhat less. With
these much less than 100% responses, it is easy to see why
the governing management statistic is the percent of units
responding. However, over the long-term, the quality of the
reconciliation in terms of average number of discrepancies
per unit might be more important.

Besides this problem of discipline, there are four

conceptual problems with the DLOGS reconciliation process,

one of which may be remedied in DS4. The AR passage quoted
earlier called for a validation of the continued need for

the part. The automated procedures manuals for the using

unit parenthetically mentions as an option asking the mechanics
if the need for a part still exists. There is no deliberate
procedure established for the fundamental verification of
continued need. What remains is a validation of the paperwork.
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I11-16. Dues - Qut to Unit List Frequency

DLOGS (TM 38-L22-15-1)

Bi-weekly

Division Due-Out List Reconciliation Remarks

A Bi-weekly Bi-weekly Log-out § suspense

B Weekly Bi-weekly Monthly division wide
mtg for reconciliation;
expect return every
2 weeks.

C Weekly Monthly Log-out § 15 day
suspense

D Weekly Monthly

E Bi-weekly Bi-weekly Log-out, log-in, 5 work
day suspense

F Weekly Monthly No follow-up.

G Bi-weekly Monthly Log-in § suspense




In doing paperwork reconciliation, DLOGS provides a
list of all items due-out to the unit. This list does not
include items that have been requested since the previous
dues-out list and for which MROs have been produced and that
should have been received by the unit. Thus, the hopefully
large number of requests that are filled by on-hand stocks
never appear on the dues-out list. The problem here is that
if the parts are lost or misplaced after the MRO is sent to
the TSO, the PLL clerk has no sign from the system that his
request was ever received. The doctrine provides that if
a requested part is not received and the request does not
appear on two successive due-out lists, it may be presumed
lost. The PLL clerk is to then cancel the first request
and reorder. The relatively high frequency with which PLL
clerks mentioned the released for issue (RFI) problem, meaning
RFI indicated but never received, as the most critical of the
repair parts system leads one to take this issue seriously.
It is understood that DS4 may improve this situation by
listing all requests received by the system since the last
due-out lists and showing the status of each.

The third of the conceptual problems with the DLOGS
reconciliation is that it is a tops-down reconciliation
in a system that is supposed to be user driven. The cus-
tomer of this system is the one that checks his records with
the "vendor" and initiates or takes remedial action. The
customer cancels and reorders if the vendor has no record
of his request. A customer-oriented system would have the
customer records acted on by the supplier; the system would
have a reconciliation that had bottoms-up characteristics.

In the vein of hypothetical problems, it is conceivable
that the more frequent dues-out list distribution practiced
in several divisions may be causing more harm than good. The
DLOGS doctrine suggests bi-weekly dues-out list distribution
and tells the PLL clerk that if a part is not received and
does not appear on two successive dues-out lists, he may
cancel and reorder. That is, if the part or its reference
does not appear in 30 days, assume the request was lost. Now,
the weekly publication of the dues-out list cuts the time
interval to two weeks but does not otherwise speed up the SSA
activity. It is conceivable that a low priority request
could be submitted to the DMMC and due to generally slow
handling and a referral to a manager for error correction,
take two weeks to emerge as either an MRO or a passed
requisition. Thus, the more frequent dues-out list publication
frequency could be generating extra requests and excess parts.
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This hypothesis is fully supported by the supply respon-
siveness data of Tables II-24 and 1I-26 that showed mean
days to receive parts in the 21 to 29 day range for @5

and 12 priorities. With standard deviations of 18 to 37,
these distributions would indicate a significant number of
the requests could have been cancelled by the regulation
criteria and most could have been cancelled with the more
frequent dues-out list fregquency.

The final problem is that both the DLOGS and DS4 dues-out
lists appear not to be well adapted to the needs of the PLL
clerk. The date of list preparation, used as a cut-off date,
is given as day and month rather than the Julian date that
is the central thread of all request documentation. Some
dozen other human engineering improvements are presented
and discussed in the later recommendation chapters.

The second most important role of the PLL manager is
overseeing the PLL update. Based on interviews with the

PLL managers, there are no major faults in this automated
process.

The quarterly PLL change list gives the unit a list of
the current PLL with specific suggestions for adjusting
stockage and suggests the addition or deletion of lines all
based strictly on demand criteria. The units are to note
what actions, if any, are to be taken with each suggestion
and to return the annotated change list to the DMMC.

One division had kept records of the rate of return of
the marked up change lists and found that the rates had
been 57% and 37% of units in the last two quarters.

Another, perhaps hypothetical, problem is the result
of the division move to establish combat ASLs. As the
divisions shrink the number of ASL lines to improve mobility
and to meet the goal expressed in AR 710-2, there will be
an increasing number of PLL lines not backed up by the ASL.
The results of such shifts in one division was that unit
confidence in the supply system deteriorated markedly
according to senior commanders. The changes in ASL stockage
policy had not been made widely known and unit personnel could
not understand why system response to PLL replenishment request
was so slow. Clearly, shrinking ASL size and uncovering PLL
lines calls into question the 1l5-day supply basis of PLL
stockage criteria.
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Like the dues-out list, the orientation of the PLL
change list to the needs of the PLL clerk could be improved
and human engineering suggestions are made in a later section.

The demand summary listing is a summary produced by
DLOGS and DS4 for the customer unit giving the number of
demands for each line requested over the preceding six
months. This study has uncovered no practical use for this list.
On inquiry, the justification is given that it provides
the units a current demand history on which to operate
should their ADP support be interrupted. This logic assumes
that the demand history is essential to operation of the
PLL. In a moderate to intense combat environment, few PLL
clerks are likely to be interested in the regulatory correctness
of changes in their PLL. As long as the PLL clerk has a
copy of his PLL, he has no need to justify or freshly
constitute the PLL. A PLL clerk should be able to operate
for months without a new PLL list. Most unfortunately,
this rationalized need for the demand summary list places
in doctrine doubt about the reliability of ADP support.

The lesser two functions of the PLL manager are customer
assistance and PLL performance monitoring. In geographically
disbursed divisions, PLL managers are hard pressed to call
on all of the using units and their PLL clerk. Most do
not make the effort, relying on the distribution and return
of DLOGS lists with covering DFs to maintain contact and to
gather PLL performance information. The PLL managers usually
expressed willingness to give technical help to any unit or
PLL clerk asking for it, but there was not a great amount
of evidence that this consumed a significant part of their time.

D. TSO PROCESSES

Organization. The physical handling of repair parts
is the portion of the direct support SSA performed by the
division's maintenance battalion. As shown in Table III-17,
the maintenance battalion of a heavy division, i.e., an
armored or mechanized infantry division, is composed of
a headquarters and light maintenance (HLM) company, a
heavy maintenance company, a missile maintenance company,
and 3 forward support companies (FSC). DS stocks of
repair parts are kept in all but the heavy maintenance
company and the stocks kept by the missile maintenance
company are missile peculiar.
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All of the lines in the authorized stockage lists (ASL)
except the missile related lines are stocked in the HLM,
which by TOE is supposed to be 50% mobile. In chapter 7,
AR 710-2, the acceptable range for number of ASL lines is
4,000 to 6,000 lines with 5,000 being the objective. Each
of the FSCs is to maintain a portion of the stockage for
lines most frequently demanded by the brigade to which they
are attached. The FSC TOEs intend to provide enough repair
parts vans to allow 100% mobility with up to 1,500 lines.

The organization charts of Tables III-18 and III-19
show that the supply platoon or section is just one of sev-
eral in these companies although the tech supply office (TSO)
is the largest element of the HLM. A more detailed organi-
zational structure for the HLM supply section, the main TSO,
is presented in Tables III-20, III-21, and III-22. These
tables show staffing provided in TOE 29-36HO for maintenance
battalions of armored divisions and TOE 29-026H for mechanized
infantry division maintenance battalions. Along side these
columns, the actual organization and staffing of the 7 divi-
sions studied are shown.

These tables show considerable variation. The TOEs for
armor and mechanized infantry differ in structure and in
strength even though their missions are practically the
same. The mechanized infantry provides a LT and a warrant
officer for the TSO headquarters, specifies staffing for DX
and QSS, and has six more personnel over all, although it
does not include a transportation section. In counting
the transportation assets, there is a 13-man difference in
supply personnel. In actual practice, the divisions organize
their main TSO into a receiving/shipping section, a ware-
house section which does the storage and issuance, a DX
section, and a QSS section. What is called the warehouse
section may be subdivided into sections responsible for
storage and issuance in a warehouse building, vans including
MILVANS and repailr parts vans, and yards. These smaller
storage and issuance elements, i.e., vans or yard, may be
co-equals with DX, QSS, and receiving with an NCOIC over all
or over some subset of these elements.

Even though one LT was authorized in the DA TOE for the
mechanized infantry division TSO and none for the armored,
note that 5 of the 7 divisions found DX to be so critical
as to require the assignment of a LT. Total DX staffing
similarly averaged 9, twice that authorized by the one TOE
that addresses it.
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The primary problem evident in the staffing is the ;

scarcity of NCOs present in the warehouse section of the |

TSOs. Table III-23 gives for each division the total [

enlisted men, i.e., E4 and below, the number of NCOs, 1

and the ratio of enlisted men to NCOs all based on the

personnel reported in Tables III-20, III-21, and III-22.

The ratios show that over the whole TSO, an NCO is

responsible for 5 subordinates, a reasonable span of control

for technical work. But if we look at the warehouse

separately, the warehouse meant to include receiving,

vans, and yard, the NCOs average span of control is 12.8!

The span of control for the remainder of the TSO is an

average 3.2 EM per NCO. All of this suggests that various

special functions are thought to need an NCO even though

the function needs little additional manning. In this

category are QSS, DX, quality control, and field returns.

It appears that NCOs have been shifted from the principal

receiving, storage, and issuance functions of the TSO

to the more peripheral functions. The consequences of

this shift and conjectures as to the motivations for it

will be discussed in later sections.

A final and important aspect of the TSO staffing should
be okserved. 1In all of the divisions visited, the HLM
TSO was larger than that provided by either of the heavy
division DA TOEs. The MTOEs may have authorized this strength
but it appeared in most divisions that the HLM TSO
augmentation came at the expense of the supply sections of
the FSCs. In a limited sample of about 6 FSC supply sections,
the average size of the section was 7 whereas the DA TOEs
provide 15-19 supplymen.

To consider the availability of technical expertise
to properly run the TS0, the summary of experience shown
in Table I1I-24 should be reviewed. The individuals whose
experience and training are summarized here were all in
positions supervising one or more sections, including the
E4s. Non-supervisory E4s were not included in this survey.
The relatively short average total related experience of the
E6s through E8s compared to their probable total time in
service shows the influence of the reclassified NCOs. Of
the E6s through E8s included in the sample,50% were reclassified.
Considering all of the NCOs interviewed in TSO functions,
45% were reclassified. As disturbing, the E4s which make
up 24.1% of the first line or higher TSO supervisors (derived
from Tables III-20, III-21, and III-22) have an average
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total related experience of less than 20 months. On a
brighter note, 23 of the 42 supervisors had the F9 ASI
indicating DLOGS proficiency although it is not required
by the DA TOEs.

Table III-22 indicated that the main TSO operations
are sizable with the smallest numbering 38 and the largest
having 64 persons. A LT or warrant officer is usually
assigned to lead the TSO. Unfortunately, only 4 of these
individuals were interviewed for this survey and 3 of these
were LTs. The months of total related experience of these
three officers in charge were 4, 6, and 8 months.

Receipt Processing. In concept, the role of the
receiving section is simple but complicated in actual
practice. On arrival of a shipment, this section should
sort each item by destination within the division. The
possibilities here are a storage location within the
HLM TSO, DX, QSS, or direct to a customer. For direct
shipment to a customer the items are sorted according
to the DSU supporting the unit or often placed directly
in a customer bin if supported by the HLM TSO.

For other than large, out size items, parts are received
in a large (several feet per side) heavy duty cardboard
box known as a multipack which might contain 100-250
individual shipments, each shipment being a result
of a single requisition. A shipment may have more than one
associated package within the multipack depending on the
quantity of the requisition. Usually placed on the underside
of the 1lid, an envelope will be attached to the multipack
containing ADP receipt cards with the document identifier
code (DIC) of DWA. One of these receipt cards will be included
for each shipment and will contain the same basic information as
the DD 1348-1 attached to one package of each shipment. The
1348-1, with a DIC of A5A, and the DWA will give the NSN,
quantity, requisition document number, priority, DSU storage
location, and other information but in different formats. If
the document serial number field has a customer DODAAC, then the
shipment is to be passed directly to a customer. A highly
desirable procedure is to check the DWA and 1348-1 NIIN and
quantity against each other and against the NIIN and quantity
of the parts to insure agreement. This is important as the
depots and central containerization ports may have weaknesses
in their issuance and shipping quality control functions.
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An essential step in receipt of ASL replenishment items
is to check the storage location given on the DWA with the
TSO locator deck. The locator deck, called a warehouse location
file in the DS4 manuals, is a manually maintained card file
of the locations of all stocked items. The file is in
NIIN sequence and is often the only current and accurate
record of location.

If a new location must be assigned, doctrine says
that the location must be selected as a function of the
item's shelf life, susceptibility to pilferage, security
requirements, and other attributes. Besides these factors
that are coded on the AMDF, other factors such as weight
and cubic volume should also be considered.

Whether a customer order or stock replenishment, the
destination DODAAC, bin code or storage location is marked
with a felt pen or other instrument on the box, package, or
across the face of the document so that it can be read
easily. This procedure by the receiving clerk was followed
in most of the divisions.

There are several problems with the practice of these
procedures that will be discussed in the next several
paragraphs. This material is based on observations of the
study team.

In all of the divisions studied but two, the only
check made of incoming shipments was with the locator decks
and this check was not made consistently. In one division,
copies of the 1348s were kept and matched with the DWAs,
and in another, an inspection was usually made of the DWA
to 1348-1 for item agreement on NIIN and quantity. Two other
divisions captured substitutes by observing the status codes
on receipt documents.

Despite being the center of attention in the receiving
section, the locator deck is accessed frequently by supplymen
from other TSO sections. Changes to the deck are made
frequently by a variety of personnel often with little
supervision or coordination. To properly accomplish a

location change, a stock location card must be manually produced

and posted to the locator deck with the previous card for the

NIIN destroyed. A stock location change card must be completed

and submitted to the DMMC for inclusion in the DLOGS or
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DS4 cycle. The cycle should produce prepunched/preprinted
stock location cards to replace the manually prepared cards.
Thus, the location change required manual completion of two
card forms and access to the locator deck twice in addition

to physically moving the stock. Failure to research the pos-
sible existence of multiple locations for an item prior to the
change may result in lost stock if too many old stock location
cards are destroyed.

The complete inspection of incoming shipments is tedious
and becomes onerous in the often poor working conditions of
this section. Receiving is usually in an area near large docks
or garage doors which is typically not a pleasant area to con-
duct paperwork reconciliations during bad weather. Further,
the arrival of shipments is unpredictable and causes an uneven
workload. When a series of shipments arrive close together or
when the availability of the full work force is interrupted for
some reason, the piling up of unprocessed shipments is highly
visible. A backlog in the storage and issuance section would
be manifested by a relatively inconspicuous stack of MRO cards.
By comparison, even a small backlog in receiving stands out
and is likely to attract command attention.

The obvious expedient to processing. a receiving backlog is
to streamline the incoming checks. The process can be reduced
to simply sorting according to destinations marked on the 1348-1
and submitting the DWA cards to the DMMC without inspection.

This perpetrates to the division accounting records any errors
made in the wholesale depot which may amount to 1% or more.

This form of workload adjustment would be difficult to prevent
through anything other than close supervision with some form

of performance feedback. Haphazard receipt processing will
manifest itself in declining location and inventory accuracy and
in increasing warehouse denial rates. Unfortunately, these mea-
sures are somewhat unspecific since they are also indicators of
poor performance in storage and in issuance. The relative fre-
quencies in doctrine of the location surveys and inventories,
quarterly and semi-annually, makes these forms of potential
feedback somewhat removed from the daily struggle in receiving,

so these measures are not as closely watched as warehouse denials.
Perhaps due to the frequent command pressure brought on by the
visibility of backlogs, the receiving section consistently appeared
to have the lowest morale in the subjective judgment of the study
team of any part of the TSO.




Storage and Issuance. The TSOs main reason for being

is to store and issue repair parts. The actual storage area
for all the parts other than very heavy or out-sized items

may be entirely within a warehouse, entirely uploaded into
repair parts vans or adapted MILVANS, or some combination

of the two which is the more frequent. Large items like

tank track, cannon tubes, or engines in their sealed containers
are usually stored in an open area which is unpaved

as often as not.

Whatever the physical arrangement of the storage area
and organization of the storage and issuance work parties,
the major tasks are the same. This section places in proper
storage location items from the receipt processing section,
and issues parts to customers as directed by materiel release
orders. The MROs are printed on either the DA 2765 punched
card or the DD 1348-1 forms and carry the DIC of A5A. MROs
arrive either in batches in priority order as produced by the
DLOGS cycle or handcarried to the TSO by PLL clerks. The
handcarried requests are usually limited to IPG I requests
needed for NORS end items. The PLL clerk first takes his
A@A request to the DMMC Class IX section or to the TSO
stock control office to determine availability of the part
from the stock status report and to verify PLL clerk identity.
The walk-through requests are filled on arrival at the DSU.

The batched MROs are filled in priority sequence.
The stock is located, quantity counted, and if appropriate
to the size and quantity of the parts, packaged usually by
placement in a paper or plastic bag. A copy of the AS5SA
MRO is attached by staples or tape to the parts and the
parts are placed in the customer's bin or in a bin for
transfer to the FSC supporting that customer.

As time permits, the personnel of the storage and
issuance sections conduct location surveys and inventories
perhaps augmented by personnel from the receiving section.
Personnel of this section may alsoc assist in receipt processing.

The DLOGS cycle output does not arrive at the TSO at
a consistent time of day. The variation from target time
may be several hours on a cycle to cycle basis and it is
not uncommon for the DLOGS cycle to be delayed for a day
or more due to circumstances outside of the repair parts
system. This DLOGS output variation causes large swings in the
workload since most of the work involves issuance based




on MROs and receipts from the previous day. This complicates
work scheduling and balance between warehouse sections.

The work environment is wanting in some divisions
with the worst being those with most or all of the ASL
uploaded in vans that are accessed from an open platform.
In these situations, all storage, issuance, location surveys,

and inventories are conducted without protection from the
elements,

There was nothing found in the study to suggest that
the more junior warehousemen are not susceptible to reducing
their workload by losing MROs. The large span of control
of warehouse NCOs would make this relatively easy to do.
In the opinion of this study, this is a potential point
for losing documents but loss here is not thought to be
any greater than several other points in the process. 1In
at least one division, a cumbersome logbook procedure had
been instituted to absolve the warehouse of guilt but
a sufficient quality control team had not been provided
to identify the other holes in the system.

The proof of the foregoing discussion of procedures
and problems is found in some indicators of warehouse
performance computed from samples of location and inventory
accuracy and customer bin accuracy gathered in the data
collection visits. For the location and inventory accuracy,
data collectors would select at random 50 - 100 NIINs from
the stock status list and record the location and on hand
balance. Having checked the locator deck to see if the
NIIN location had been changed, the data collection moved
to the storage location and noted if the location was marked,
if the location was marked with the NIIN, and counted the
quantity on hand.

The results of these surveys are shown in the upper
part of Table III-25., Over 323 lines checked in division
main TSOs, the location accuracy was 82%. Put the other
way, almost 20% of the lines were not in the location of the
most current record. Note that the NIIN was marked in
less than half of the locations checked. The more telling
result is that in little over half of the lines sampled,
the on hand balance was within plus or minus 25% of the
balance recorded in the stock status. This tolerance range
was an attempt to give liberal allowance for any walk-~thru
issues or turn-ins that might have occurred. The surveys
conducted in the FSCs are so limited in sample size to
not be taken with any confidence.
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The location and inventory accuracies indicate the
system status several steps from the hands of the using
unit. Moving closer to the customer, surveys were made
of the contents of customer bins to check just the accuracy
of pulling the right NIIN in the correct quantity and
placing the shipment in the correct customer bin. Of
almost 2500 shipments checked in 140 bins in 7 divisions
in both main and FSC TSOs, 93.2% were found to be accurate.
Of the almost 7% in error, almost 4% had no documents, a
little over 2% were in the bin for the wrong customer, and
not quite 1% had the wrong quantity.

One other indicator of overall success at keeping track

of stock is the warehouse denial rate. This is the percentage
of total materiel release orders that cannot be filled because

stock is not physically on-hand when the DLOGS stock
records indicated that it was. The warehouse denial rate
was noted where access could be gained to the original
DLOGS supply performance reports or to manual logbooks
maintained within the TSO. All of the data is presented

in Table III-26 to demonstrate the month-to-month and
inter- division variation. Weighting equally all of these
samples, the average raw warehouse denial rate is estimated
to be 8.7%. In the Chapter 7, AR 710-2, definition of
materiel release or warehouse denials, an objective

or management level is not given (AR 710-2, page 7-5).

An objective of 2% is given in the Appendix Q of the AR
where examples of charts are presented (Figure Q-8, page Q-4,
AR 710-2).

Location Surveys and Inventories. Two of the more
complex processes required within the division SSA are
the location surveys and stock inventories. AR 710-2
requires that inventories will be conducted of DS/GS stocks
semi-anually and, by implication, that location surveys will
be conducted with the same frequency. The automated
procedures manuals hold the inventory interval at six months
but suggest that the location survey be done quarterly.

According to the automated procedures manuals,
the DMMC directs the TSO to conduct a location survey
or inventory. In practice, timing of these surveys is
and must be a consensus. The much more complex of
the two, the location survey, will be discussed here with
occasional references to the DS4 procedures reproduced
as Tables I1I-27 through III-32.
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A location survey begins with the production of a
location survey list (LSL) and a deck of prepunched and
preprinted stock locator cards (SLC). Believing the DS4
E example in Table III-32, the location survey list is in
E NIIN sequence and, by the instruction of Table III-27,
g the survey supervisor in the DSU is to manually check the
f list against the SLC deck for completeness and accuracy. Then,
without any ADP sorting equipment, he is to arrange the SLC
3 deck into rows, aisles, or other features of physical location
and to deliver these survey lots to survey teams. The
location survey list should then be marked to show names
of team members and the cards for which they are responsible.
That is, the location survey list in NIIN sequence is
to be manually marked with the names of the team members
responsible for certain cards, where one card equals one
NIIN and where the cards should at this point be in location
sequence. Recall that the common lines portion of most
division ASLs exceeds 5000 lines.

Moving to the actual warehouse locations, the described
procedure depends on the bin tag to identify any locations
for a NIIN other than the prime and indicates that the
warehouse locator deck will have only the prime location.
This is an unfortunate procedural dependence as this study
has found only about half of the locations in division
warehouses marked with any NIIN and little evidence of bin
tags marked with secondary locations. It has also found that
where warehouses had a significant number of multiple locations '
for many lines, the situation in the majority of divisions
visited, the warehouse locator deck was the key to the
information on multiple locations. Secondary locations are
usually manually marked on the locator card for the prime
location, or placed directly behind the prime location card.
Note that these problems with handling multiple locations for
a line refer to two or more storage locations within the same
geographic, physical facility like a building or complex of
buildings within the same company or organization, and does
not refer to one location in the main TSO and another in a
forward support company.

Throughout these DS4 location survey procedures, the
warehouse locator file is to be referred to frequently by
members of the survey teams with similarly frequent adjustments
made to the file to correct errors. With a large number of
secondary locations in most warehouses, the possibility that
multiple "corrections" would be made to the card for a particular
line is quite high with the final "correct" location depending
on who corrected last.




Besides this likely procedural fault, the location survey
depends for completeness and accuracy on bin tags which
fregquently do not exist and on continuous access to the
locator deck by the whole of the survey team, leading to
certain confusion.

Interestingly, the survey procedure depends on the
warehousemen to resolve any failure to find the correct NIIN
in the correct location. Finding any discrepancy, he is
to check the AMDF to insure that the NSN has not changed.
If the number has changed, the stock moved without any record
of the new location, or any other discrepancy, he is to manually
mark the location survey list, change the NSN on the bin tag,
manually mark the locator deck card (the procedure actually says
to manually prepare a new location card and to destroy the old
one), and prepare a location change card. The procedures
neither describe how to consolidate multiple locations nor suggest
that consolidation be attempted which seemingly encourages the
multiple locations.

The location survey and inventories both reguire a
substantial pool of available, trained manpower to accomplish.
They require extremely close coordination among the Class IX
section of the DMMC, TSO, keypunch, and DDC just to execute
the procedures in the correct sequence. Inevitably, there
is substantial pressure from the supported units below,
quickly manifesting itself from above, to keep the TSO
functioning through the survey periods. Either the surveys
are conducted on a cyclic basis requiring continuous and
close coordination or are conducted under extreme time
pressure that encourages errors. As noted earlier, the
procedures unfortunately depend on the existence of well
maintained bin tags and warehouse locator deck, a dependence
that is not realistic especially since creation of an accurate
locator deck is one of the prime objectives of the procedure.

The complexity of the procedure is not helped by the
clarity or organization of the procedures manual. In Table
III-28 under step 4, 3 possible problems are listed, but no
reference is given to discussion of the actions to be taken.
It happens that the appropriate steps are on the following
pages but clarity would have been served with a reference.

No reference is made to the example Location Survey List of
Table III-32.
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Clearly it is fair to conclude that the procedures
for location survey, and inventory, which are inseparable,
are oriented toward ease of programming the maintenance
of the machine records and not on using the power of the
computer to perform tasks that are repetitive, time consuming,
and prone to human error. With DS4 and DLOGS, the warehousemen
must decide if an error exists in a stock location and
initiate or make changes to the MIR/ABF, warehouse locator
deck, and location survey list. He should only be required
to note the NIIN that is present if other than that printed
on the stock locator card and the computer should determine
if error exists and make the necessary changes.

To briefly move from review of the procedures to data
from the study, responsible DMMC personnel, usually the
Class IX officers, were asked about the frequency that they
conducted location surveys and inventories. The results
in Table III-33 show that, averaging across divisions,
location surveys are conducted no more frequently than
every 6 or 7 months and inventories every 8 or 9 months,
if at all. This tends to validate the location and inventory
accuracy samples presented earlier.

Perhaps in defense of the automated procedures developers,
it appears that the procedures were designed for a stable,
orderly, well maintained warehouse, one in which location
inaccuracies are less than the Chapter 7, AR 710-2 objective
of 5%; where inventories are similarly accurate; and where
there are very few, if any, multiple locations.

DX. The direct exchange function is an extremely
important and visible one to support and combat commanders
throughout the division. The DX supplies those repairable
items for which repair is authorized at the direct support
level, that have sufficient demands to merit listing on
the ASL, and for which the maintenance battalion agrees
to accept the workload burden. In addition, some items
repaired at the GS level are also carried by the DX activity.
The items in this category are typically deadlining components
of major end items, such as vehicle engine starters and generators.

The number of lines supplied by the divisional DX
activities visited are given in Table III-34. There is
considerable range with one division having but 110 lines
and another 484.
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Table 1II1-33.

Division

Doctrine

Frequency of Location Surveys and
Inventories in Several Division

Months Since Last

Location Survey

15

6+ - Cyclic

but not quite on schedule

4- One in progress

5- One in progress
6

Regularly -?

New 6 month cyclic
procedure started

3

Inventory

15
6+ - Cyclic

but not quite on
schedule

?
5- One in progress
12+
Regularly -?

New 6 month cyclic
procedure started

6




Table III-34. Stockage of DX Lines

Number of Lines Stocked Per Location

Division HLM Forward Support Companies
1 2 3
A 484 ? ? 79
B 110 30 61 74
C 150 67 ? ?
D 465 0 0 0
E 301 Small number hand receipted
F 337 0 0 0
G 202 ? 57 ?

ot



That DX tends to have problems was evidenced by the
frequent complaints from PLL clerks, motor sergeants,
motor officers, battalion maintenance technicians, and
others in combat battalions that DX response is unsatis-
factory. Parts are not on hand and are slow to be delivered.
The finding that a DX activity has overstated its stockage
requirements or has excess on hand quantities occurs fre-
quently in Army Audit Agency reports on Class IX SSAs and
is at odds with the customer complaints. Twelve problems
related to DX were identified in this study, are described
below, and are summarized in Table III-35.

(1) The Army's retail stockage policy is based on a
sum of allowances for the response time of the wholesale
supply system to placement of an order, called the order-
ship time (OST); an allowance for contingencies, especially
interruptions in supply channels, called the safety level
(SL); and an allowance to rationally minimize the cost of
processing orders by having some stock in addition to the
OST and safety level, so that an item must not be ordered
each time one is used. This last level is called the
operating level. The sum of the quantities for OST and
safety level is the reorder point guantity and the sum of
this reorder point (ROP) quantity and the operating level
is the requisition objective. When stock is reduced to or
below the ROP, a requisition is placed that, on the average,
should arrive as the stock is depleted to the safety level
guantity. This is summarized in Table III-36.

Unfortunately, no evidence could be found in para 3-114
of AR 710-2, the DX section of direct support procedures,
that the procedures used to compute the requisition objec-
tive for DX items includes an operating level even though
the performance goals for DX are the same as for the ASL:
demand satisfaction of 75%. Two factors compound the

effect of this regulatory oversight. 1In USAREUR, the divisions

typically use an OST in the neighborhood of 50 days which is
fixed for all lines under DLOGS procedures. The DX lines use

actual OST for each line which, because of the DX lines typical

high usage and essentiality, is likely to be less than the
fixed ASL figqures which is an average of all ASL lines. As

the safety level is 25% of the OST for DX, this too is affected.

The other factor is the matter of customer expectations.
While the AR 710-2 goal may only be 75% demand satisfaction
for DX, customers seem to expect that since they are turning

in a defective bu